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APPENDIX  A 

PATTERNS  OF  ENERGY  USAGE  IN 
THE  U.S.  NAVY 


1.0  INTRODUCTION 


Inherent  in  the  planning  and  evaluation  of  Navy  energy  policies  and  objectives  is  the 
need  lor  an  accurate.  Navy-wide  system  to  collect,  verily,  and  display  energy  usage  data. 
The  Navy  hnergy  Usage  Profile  and  Analysis  System  was  designed  for  this  purpose. 
Development  of  the  initial  (FY  1973-74)  data  base  for  the  system  required  some 
extrapolation,  which  is  discussed  in  this  appendix. 


2.0  METHODOLOGY  OF  DEVELOPMENT 

The  overall  approach  to  identifying  the  patterns  of  energy  usage  in  the  U.S.  Navy 
has  been  to  gather  energy  usage  and  activity  level  data  for  Navy  ships,  aircraft,  and  shore 
facilities;  sort  these  data  by  appropriate  consumer  function,  type,  and  energy  fonn;  and 
sum  the  data  through  appropriate  subtotals  to  obtain  a final  overall  Navy  total.  Because 
of  input  constraints,  some  data  were  estimated  to  provide  a more  complete  Navy-wide 
presentation,  but  these  estimates  represent  less  than  2 percent  of  the  total.  Figure  A-1  is 
an  example  of  how  the  energy  profile  system  can  be  used  to  analyze  each  consumer 
platform. 

Ship  energy  usage  data  gaps  were  encountered  where  individual  ships  occasionally 
failed  to  submit  a monthly  report.  Such  gaps  were  bridged,  where  appropriate,  by 
deriving  the  average  monthly  fuel  consumption  and  steaming  hours  rate  for  the  months 
reported  and  applying  this  average  over  12  months.  The  number  of  reports  involved  in 
this  process  was  less  than  2 percent  of  the  reports  filed. 

Fuel  consumption  by  Military  Sealift  Command  (MSC)  operated  ships  was  obtained 
from  MSC  headquarters  for  FY  1973-74  and  from  the  DFIS-I  (Defense  Energy  Informa- 
tion System)  reports  for  FY  1975-76.  Although  total  fuel  usage  by  dry  cargo  ships  in  FY 

1973  was  specified  by  MSC  headquarters,  distribution  by  fuel  type  was  not  available, 

riiis  was  estimated  from  FY  1974  data  to  be  6l  percent.  Navy  special  fuel  oil  (NSFO); 

20  percent.  No.  6;  17  percent,  diesel;  and  2 percent.  Navy  distillate  (ND). 

Fuel  consumption  by  ships  chartered  by  MSC  was  obtained  from  FY  1974-75  fuel 
terminal  report  files  of  the  Defense  Fuel  Supply  Center  (DFSC).  These  data  were  a 
compilation  of  the  amounts  of  fuel  issued  to  commercial  ships  and  billed  to  MSC.  The 

compilation  was  limited  to  the  fuel  terminals  at  Subic  Bay.  Yokoska,  Guam.  Pearl 

Harbor,  Rodman,  and  Rota,  on  the  advice  of  MSC  headquarters.  Since  detailed  data  were 
not  available  for  FY  1973.  fuel  consuiiiption  for  that  period  was  estimated,  based  on  FY 

1974  reports  and  MSC  guidance,  to  be  1.5  million  barrels. 

Aircraft  energy  usage  covers  the  total  usage  by  all  Navy  and  Marine  Corps  aircraft, 
linergy  usage  was  calculated  from  total  tlying  hours  and  aircraft  type  fuel  consumption 
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Figure  A-1.  U.S.  NAVY  ENERGY  PROFILE  FORMAT 
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rates.  I- lying  hours  were  sorted  by  function  and  aircraft  type  and  the  appropriate  liourly 
fuel  consumption  rate  was  applied.  The  consumption  so  calculated  was  summed  through 
aircraft  types  and  functions  to  an  overall  aircraft  total. 

Shore  facilities  utility  energy  usage  was  compiled  by  the  Naval  Facilities  Engineering 
Command  (NAVFAC)  headquarters.  FY  1973-74  usage  was  compiled  from  the  Reduced 
Fnergy  Consumption  Report,  and  f’Y  1975-7b  usage  was  compiled  from  DEIS-II  reports. 
I he  data  were  sorted  by  major  claimant  and  energy  type,  and  were  summed  to  detennine 
overall  facilities  utility  energy  usage.  The  results  presented  for  FY  1973,  FY  1975,  and 
F\'  l97o  are  worldwide  totals.  FY  1974  data,  however,  were  collected  only  for  the  50 
states.  Overseas  utility  energy  usage  for  FY  1974  was  obtained  from  an  earlier  study  of 
facility  energy  usage  done  by  David  W,  Taylor  Naval  Ship  Research  and  Development 
Center  (DT\SRI3C).  These  data  were  added  by  energy  form  to  the  NAVFAC’  results  to 
give  worldwide  totals.  Sufficient  detail  was  not  available  to  divide  tiie  overseas  usage  by 
major  claimant. 

Energy  used  by  shore  installation  ground  support  equipment  was  not  accumulated 
by  NAVFAC.  Oround  support  data  available  from  an  earlier  DTNSRDC'  study,  however, 
were  not  considered  reliable.  FY  1973  ba.seline  data  were  taken  from  an  analysis  of  the 
DEIS-I  reports.  The  FY  1974  usage  was  estimated  by  scaling  up  the  DTNSRDC  FY  1974 
data  by  the  ratio  of  OP-4l3’s  FY  1973  data  to  DTNSRDC’s  FY  1973  data.  Ground 
support  energy  usage  in  FY  1975-7b  was  taken  from  the  DEIS-I  reports. 

Navy  energy  costs  were  calculated  in  several  ways.  Ship  and  aircraft  fuel  costs  were 
derived  by  multiplying  computed  luel  usage  by  the  average  costs  of  each  fuel  for  the 
fiscal  year.  Although,  in  reality,  usage  rates  vary,  the  usage  rate  was  assumed  to  be 
constant  throughout  the  year  for  ease  of  calculation.  It  was  believed  there  would  be  no 
significant  error  introduced  by  this  method.  Shore  energy  costs  for  FY  1975  and  FY 
1976  were  provided  by  NAVl'AC'.  Shore  costs  for  FY  1973  and  FY  1974  were  calculated 
from  average  costs  per  energy  type  and  the  amount  of  each  energy  type  used  as  supplied 
by  NAVFAC. 
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3.0  ENERGY  CONVERSION  FACTORS  AND  AVERAGE  ENERGY  COSTS 

Table  A-1  shows  the  conveision  factors  used  in  the  energy  profile  system.  Because 
the  heating  or  thermal  value  of  a fuel  is  related  to  its  API  gravity,  an  average  value  for 
each  type  was  used.  Table  A-2  shows  the  average  cost  to  the  Navy  of  each  energy  fonn 
for  FY  1973-76.  and  estimated  energy  costs  for  FY  1977. 


4.0  ENERGY  UTILIZATION  COMPARISON,  FY  1973-FY  1976 

As  shown  in  Figure  A-2.  the  Navy  reduced  total  energy  consumption  20.1  percent  in 
FY  1974.  21.7  percent  in  F-'Y  1975,  and  25.8  percent  in  I'Y  1976,  as  compared  with  the 
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Table  A-1.  ENERGY  CONVERSION  FACTORS 


Energy  Form 

r 

Quantity 

Unit 

Btu“  per 
Quantity  Unit 

Automotive  gasoline 

bbf® 

5.25x10® 

Aviation  gasoline 

bbl 

5.25x10® 

Jet  fuel,  JP-4 

bbl 

5.34x10® 

Jet  fuel.  JP-5 

bbl 

5.67x10® 

Kerosene 

bbl 

5.67x10® 

Diesel  fuel 

bbl 

5.83x10® 

Distillate  fuel  oil.  No.  2 

bbl 

5.83x10® 

Navy  distillate  fuel  oil  (NO) 

bbl 

5.95x10® 

Navy  special  fuel  oil  (NSFO) 

bbl 

6.22x10® 

Residual  fuel  oil.  Bunker  C 

bbl 

6.29x10® 

Propane 

gal 

95,500 

Natural  gas 

SCF‘= 

1,031 , 

Coal,  bituminous 

short  ton 

24.58x10® 

Steam 

lb 

1,000 

Electricity*^ 

kwh 

11,600 

Barrel  of  oil  equivalent  (BOE)^ 

bbl 

5.8x10® 

^British  thermal  unit  IBtu). 

barrel  IbbI)  = 42  U.S.  gallons. 

^Standard  cubic  foot  (SCF). 

^FEA  value— includes  energy  expended  in  the  production 
and  transmission  of  1 kilowatt  hour. 

®1  million  BOE  = 10®  BOE. 


Table  A-2.  AVERAGE  NAVY  ENERGY  COSTS 


Energy  Type 

FY  1973 

FY  1974 

FY  1975 

FY  1976 

FY  1977® 

Petroleum  fuels  (dollars  per  barrel) 

AVGAS 

7.350 

12.190 

17.387 

19.257 

19.194 

MOGAS 

6.160 

9.520 

15.358 

17.199 

13.272 

JP.4 

5.103 

9.307 

15.400 

16.611 

18.186 

JP5 

5.173 

9.409 

14.700 

16.023 

16.170 

DFM 

4.900 

9.037 

14.350 

15.309 

16.170 

NO 

4.252 

9.116 

14  659 

15.309 

16.170 

NSFO 

3.078 

7.672 

13.759 

14.164 

13.146 

Shore  heating  oil 

4.470 

8.700 

12.880 

1 3.340 

14.442 

Average  petroleum^ 

4.458 

9.054 

14.394 

15.959 

- 

Electricity  (cents  per  kilowatt  hour) 

1.253 

1844 

2.436 

2.568 

2847 

Natural  gas  (doMvs  per  million  Btu) 

0.610 

0.720 

0.930 

1.230 

1870 

Propane  (dollars  per  million  Btu) 

- 

- 

3 280 

4.060 

4.260 

Coal  (dollars  per  ton) 

Purchase  heat  (estimated  dodars  per 

21.320 

26.460 

38.960 

35.040 

31.100 

miUion  Btu) 

1.177 

2.148 

2.880 

3.010 

4.620 

^Estimated. 

^Average  computed  on  basis  of  BOEs  used  of  each  fuel  type. 
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baseline  year,  FY  1973.  The  greatest  reduction  was  acliieved  by  ships,  which  used  44.6 
percent  less  energy  in  FY  1976  than  in  FY  1973.  This  reduction  in  energy  usage  was 
achieved  in  part  by  a reduction  of  total  steaming  hours.  Naval  aviation  units  achieved  a 
14.5  percent  reduction  in  FY  1976,  as  compared  with  FY  1973.  Flight  hours  in  the  same 
period,  however,  were  reduced  significantly.  Naval  shore  facilities  reduced  their  energy 
usage  by  12.9  percent  in  FY  1976  from  FY  1973  levels.  There  was  no  attempt  to 
measure  activity  levels  for  shore  facilities  as  there  was  for  ships  and  aircraft. 

In  spite  of  the  reductions  in  energy  consumption,  the  cost  of  energy  increased  by 
141.1  percent  to  SI. 206  billion  between  FY  1973  and  FY  1976  (Figure  A-3).  This  cost 
is  nearly  evenly  distributed  among  ship,  air,  and  shore  activities:  30.2  percent,  34.2 
percent,  and  35.6  percent,  respectively. 

Petroleum  is  the  primary  energy  form  used  within  the  Navy,  followed  by  electricity, 
natural  gas,  and  coal.  In  FY  1976,  the  Navy  used  350.1  x 10'^  Btu  of  petroleum,  which 
was  73.  percent  of  the  total  energy  consumed  by  the  Navy  (Figure  A-4).  The  various 
forms  of  petroleum  enei^y  usage  and  quantities  used  are  shown  in  Figure  A-5  and  the 
corresponding  costs  in  Figure  A-6. 

Detailed  data  on  ship  energy  usage,  ship  petroleum  energy  usage,  and  ship  steaming 
hours  through  FY  1976  are  provided  in  Figures  A-7  through  A-9.  Warships  account  for 
59.0  percent  of  the  total  energy  used  in  FY  1976.  Diesel  fuel  marine  (DFM)  was  the 
primary  petroleum  energy  used  in  FY  1976,  totaling  11.7  million  barrels  or  49.0  percent 
of  the  total.  This  is  a significant  change  in  the  composition  of  petroleum  usage  from  FY 
1973  when  DFM  accounted  for  only  5.2  percent  of  the  total  and  rellects  the  trend  away 
from  NSFO  in  an  effort  to  reduce  the  number  of  fuel  types.  The  [X'rcentage  of  ship 
underway  time  decreased  32.6  percent  from  FY  1973  and  FY  1976. 

Figures  A-IO  through  A-12  provide  detailed  aircraft  energy  usage  data  similar  to  the 
ship  data.  The  amount  of  petroleum  used  by  aircraft  decreased  by  14.5  percent  between 
FY  1973-76  (Figure  A-11).  which  is  close  to  the  percentage  change  in  (light  hours 
between  FY  1973-76  (Figure  A-12). 

Figure  A- 13  shows  shore  energy  use  by  energy  form.  As  activity  for  ships  and 
aircraft  decreased,  the  shore  facilities  had  to  assume  an  extra  burden  of  support.  The  lack 
of  some  method  of  quantitatively  measuring  shore  activity  makes  it  impossible  to 
determine  how  much  shore  conservation  efforts  were  offset  by  that  increased  activity.  All 
that  can  be  determined  is  a net  savings. 
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Figure  A-8.  PETROLEUM  USAGE  FOR  SHIPS  BY  FUEL  TYPE 


Figure  A 9.  SHIP  ACTIVITY  AS  MEASURED  BY  STEAMING  HOURS 
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SHORE  ENERGY  USAGE  BY  ENERGY  FORM 


APPENDIX  B 

NAVY  ENERGY  R&D  PROJECTS  AND  PROGRESS 


1.0  INI  KODUCTION 


Tliis  ;ippcndi.x  describes  Nuvy  energy  R&D  projects,  progress,  and  funding  in  six 
sections: 

• bnergy  conservation 

• Syntlietic  fuels 

• linergy  self-sufficiency 

• linergy-related  support 

• linergy  management  and  analytical  support 

• f-'unding. 

Lacli  of  the  first  four  sections  discussed  above  is  further  subdivided  into  research, 
development,  test,  and  evaluation  (RDT&H)  categories  and  shows  the  responsible  Navy 
management  units.  Line  drawings,  similar  to  Figure  B-1,  will  be  used  throughout  this 
appendix  to  show  the  area  of  work  under  discussion  at  the  time. 

The  Department  of  the  Navy  RDT&F  Management  (iuide,  dated  1 January  1975, 
gives  the  following  definitions  for  RDT&F  categories. 

Category  6./.  Basic  Research  Includes  scientific  study  and  experimentation  toward 
increasing  knowledge  and  understanding  in  the  physical,  engineering,  environmental, 
biological/medical,  and  behavioral/social  sciences  fields  that  is  related  to  long-term 
national  security  needs;  provides  fundamental  knowledge  for  the  solution  of  identified 
military  problems;  and  provides  part  of  the  base  for  subsequent  exploratory  and  advanced 
developments  in  defense-related  technologies  and  new  or  improved  military  functional 
capabilities. 

Category  6.2.  Exploratory  Development - \ne\udes  all  effort  toward  solving  specific 
military  problems,  but  not  major  development  projects.  This  type  of  effort  may  vary 
from  fairly  fundamental  applied  research  to  quite  sophisticated  hardware  studies,  pro- 
gramming, and  planning  efforts.  This  category  of  effort  is  directed  toward  specific 
military  problem  areas  to  develop  and  evaluate  the  feasibility  and  practicability  of 
possible  solutions  and  their  parameters.  Program  control  is  normally  by  a general  level  of 
effort. 

Category  6.3,  Advanced  Development ~\nc\\ides  all  projects  that  have  moved  into  the 
stage  of  hardware  development  for  experimental  or  operational  test,  and  is  charaeterized 
by  line-item  projects  and  the  design  of  hardware  items  for  test  or  experimentation,  as 
opposed  to  items  designed  and  engineered  for  eventual  Service  use.  Program  control  is 
exercised  on  a project  basis. 

Category  6.4,  Engineering  Development -Xndudes  the  development  programs  being 
engineered  for  Service  use,  but  which  have  not  yet  been  approved  for  procurement  or 
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operation,  and  is  cliaracterized  by  major  line-item  projects.  Program  control  is  by  review 
of  individual  projects. 

Category  6.5,  Management  and  Analytical  Support -Includes  research  and  develop- 
ment effort  toward  support  of  installations  or  operations  required  for  general  research 
and  development  use.  Included  are  test  ranges,  military  construction,  maintenance  sup- 
port of  laboratories,  operations  and  maintenance  of  test  aircraft  and  ships,  and  studies 
and  analyses  in  support  of  the  R&D  program. 

Category  6.1,  basic  research,  and  Category  6.2,  exploratory  development,  are  block 
programmed  and  administered  by  the  Chief  of  Naval  Research  and  the  Chief  of  Naval 
Material,  respectively.  The  System  Commands  (SYSCOMs)  and  laboratories  are  normally 
responsible  for  planning  and  executing  work  under  Category  6.2.  The  Director  of  the 
Navy  Finergy  R&D  Office  (MAT-08T3)  administers  and  controls  the  block  funding  for 
Category  6.2  energy  conservation  work  performed  at  the  Civil  Engineering  Laboratory 
(Cl:L).  Advanced  development  (6.3)  and  engineering  development  (6.4)  programs  are 
performed  under  the  direction  of  the  Director,  RDT&E  (OP-098).  Energy  matters  in 
these  categories  are  supervised  by  the  Chief  of  Naval  Material  and  his  Director.  Navy 
Energy  R&D  Office  (MAT-08T3),  who  authorize  the  implementation  of  energy  projects 
at  the  SYSCOM.  Energy  management  and  analytical  support  (6.5)  projects  are  supervised 
by  MAT-08T3. 
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NAVSEA  (6.3)  I — NAVAIR 

NAVAIR  (6.4)  I—NAVFAC 

NAVFAC  (6.4)  I — NAVSEA 

NAVSEA  (6.4) 


2.0  ENERGY  CONSERVATION 


2.1  INTRODUCTION 

Consenation  i.s  the  only  near-term  possibility  to  reduce  the  cost  and  increase  the 
availability  of  energy  sources.  Therefore,  conservation  has  received  immediate  and  con- 
tinual attention  by  the  Navy  Energy  R&D  Office. 

Rigid  energy  conservation  goals  are  not  possible.  Energy  can  always  be  saved,  for 
example,  by  stopping  operations.  If  the  lleet  is  anchored  and  aircraft  grounded,  however, 
their  effectiveness,  purchased  and  maintained  at  great  cost,  is  lost.  Therefore,  reducing 
energy  consumption  must  be  accomplished  without  reducing  the  readiness  and  overall 
cost-effectiveness  of  the  Navy. 

The  primary  thrust  of  the  Navy  R&D  effort  in  conservation  is: 

• Developing  and  implementing  new  technologies  or  operational  practices  that  will 
reduce  energy  consumption  by  eliminating  losses  now  incurred  without  losing 
effectiveness. 

• Developing  new  propulsion  and  auxiliary  machinery  that  has  higher  basic  effi- 
ciency expectations  than  the  systems  now  used. 

In  keeping  with  the  policy  recommendations  of  the  Defense  Energy  Task  Group 
(DE/FG).  the  Navy  Energy  R&D  Office  has  concentrated  on  energy  conservation  aboard 
ship  and  at  shore  installations.  The  lead  DOD  agency  for  aircraft  fuel  conservation  is  the 
Air  F'orce. 
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ENERGY  SUPPORT  ADMINISTERED  BY  ONR 


2.2  BASIC  RESEARCH  (6.1) 


2.2.1  Office  of  Naval  Research  (ONR) 

Energy  Conservation 

Introduction 

ONR  Category  6.1  energy  programs  are  related  to  more  elTieient  sliip  propulsion. 
Outlines  of  the.se  work  units  are  given  on  the  following  pages.  Programs  with  no  reported 
progress  are  n -w  efforts.  Planned  milestones  are  not  listed  because  of  the  basic  nature  of 
the  research.  The  work  units  that  may  have  the  most  immediate  impact  on  energy 
consumption  relate  to  tribology.  ONR,  the  I nergy  Research  and  Development  Admin- 
istration (liRDA),  and  the  American  Society  of  Mechanical  Engineers  jointly  sponsored  a 
workshop  to  identity  and  quantify  the  future  potential  energy  savings  to  the  nation 
■ hievable  by  selectively  accelerating  tribology  research  and  development.  I'he  analysis  of 
the  workshop  findings  shows  tJiat  a potential  energy  savings  of  6 percent  of  the  total 
U.S.  energy  consumption  is  possible  with  the  majority  (4  percent)  of  the  savings 
achievable  in  the  short  term  by  improvitig  the  technology  of  internal  combustion  engii.es 
ind  continuously  variable  ratio  traction  power  transmi.ssions.  Specific  program  thrusts 
include  reductions  in  piston-cylinder  energy  losses,  acceleration  of  the  fundamental  of 
fluid  lilm  traction  and  the  related  materials  technology,  evaluation  of  low-viscosity 
lubricants  from  the  standpoint  of  equipment  survivability,  and  development  of  high- 
temperature  adiabatic  diesel  technology.  I'he  Navy’s  Category  6.1  program  is  the  base 
from  which  many  of  these  thrusts  will  be  made.  In  particular.  Navy  research  in  lluid 
traction  fundamentals  and  surface  behavior  (wear  particle  analysis)  is  of  crucial  im- 
portance. 

I'he  series  of  work  units  on  nuclear  ship  propulsion  (less  reactors)  constitutes  an 
effort  to  produce  closed-cycle  magnetohydrodynamic  (MUD)  generators  that  could 
increase  power  plant  efficiencies  while  simultaneously  greatly  simplifying  propulsion 
machinery. 
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Naval  Vehicle  Design  and  Construction: 

High-Pressure  Liquid  Viscosity 

P.E.  61153N 

Task  Area  RR  023-01-82 
Work  Unit:  229-007 

Ohjcclive 

1 lie  objective  ol  this  work  is  to  evaluate  a lechnii|ue  based  on  aiitii-correlalion 
teelinoloiiy  to  measure  the  time  and  pressure  dependencies  ol  luiuul  viscosity  I he  vsork 
is  relevant  to  the  Navy’s  need  ol  improviii}:  the  reliability  ol  nj\jl  machinery,  m 
explaining  the  shock  sensitivity  ol  liquid  explosives  lo  premature  detonation,  and  m 
guiding  the  synthesis  of  high  energy-high  density  low-viscosity  missile  lueK 

iechnical  Approach 

I he  approach  is  to  measure  the  time  dependence  ol  Ihermally  ilriven  density 
lluctuations  and  to  relate  these  (]uantities  via  establislieil  equations  tv)  the  time,  pressure, 
and  temperature  dependencies  ol'  shear  viscosity . 

/■•y  / 976/77  Progress 

Research  (in  a 50  percent  substituted  methylsiloxane  Iluid)  has  shown  tb.al  light 
scattering  provides  a nearly  ideal  method  lor  probing  the  viscoelastic  relaxation  spectrum 
ol  polymers;  the  identification  and  measurement  of  those  relaxational  modes  that  are 
characteristic  ol  polymer  lluids.  i.e..  those  modes  associated  with  Hexing  the  coiling  of 
the  molecular  backbone,  can  be  rather  straightforwardly  accomplished  without  the  neces- 
sity tor  assuming  some  sort  ol  reduction  scheme  v)f  superposing  data  taken  at  different 
pressures  and  temperatures. 
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Naval  Vehicle  Design  and  Constiuction;  Adhesive  and 
Fatigue  Wear  Particle  Production  Rates 

P.E.  61153N 

Task  Area  RR  023-01-82 

Work  Unit:  229-012 


Ohjcdive 


I he  ohjcctive  of  this  rcsearcli  is  to  determine  tlie  rates  of  productioti  of  adhesive 
and  latigue  generated  wear  particles  in  lubricated  systems  as  a function  of  applied  load, 
speeil.  and  material.  I his  knowledge  will  be  beneficial  in  developing  methods  to  detect 
incipient  failure  in  naval  mechanical  systems. 

Technical  Apitroach 

Wear  particle  production  rates  will  be  determined  as  a function  of  speed,  load, 
iTiaterial.  and  test  time.  ( hanges  in  wear  particle  size,  shape,  and  size  distribution  will  also 
be  noted. 

T'Y  Ih76l77  Progress 

Simple  heating  procedures  have  been  devi.sed  that  tnake  it  possible  to  distinguish  the 
class  of  materials  from  which  the  particulates  are  generated.  I'or  example,  it  is  possible, 
by  thermal  treatment  ol  the  particulates,  to  identify  particles  ol'  low  alloy  steels,  cast 
iron,  stainless  steels.  ;md  alloyed  steels,  and  to  distinguish  brass  particles  from  bronze 
particles.  I hese  simple  technit]ues  will  tnake  it  possible  to  more  accurately  pinpoint  the 
site  of  abnormal  wear  in  a machine. 


C'onscrvallDii 
Calegory  6. 1 
ONR 


High-Pressure  Viscosity  Measurement 

P.E.  61153N 

Task  Area  RR  023-01-82 

Work  Unit;  229-015 


Oiijeclive 


Tile  ohjcctivc  of  tliis  work  is  to  dotcrmiiie  tlic  iiiriuciici.'  of  molecular  structure  on 
the  timc-ilcpcm.icnt  viscosity  and  density  response  ol  llciuids  and  other  viscoelastic 
materials.  Fhis  data  is  neeiled  in  the  design  ami  development  of  rolling  element  hearing 
and  gears  Ibr  high  load-!  'rh  speed  applications  in  equipment  such  as  gas  turbines  and 
helicopter  transmissions. 

Technical  Approach 

The  approaeli  will  be  to  measure  densities  and  viscosities  of  the  subject  lubricants  as 
a I unction  oi  tune  at  pressures  up  ti)  500.000  psi  using  the  micro  high-pressure  optical 
viscometer  and  to  correlate  these  [iroperties  with  similar  work  at  Catholie  University. 

T Y Ih7hl77  Troaress 

The  results  to  date  show  that  ( I ) fluid  can  support  a certain  shear  stress  no  matter 
how  last  it  is  sheareil  and  this  stress  cannot  be  e.seeeded;  (2)  viscosity  is  not  a function 
ol  pressure  alter  a critical  viscosity  is  reaelKil;  (3)  this  critical  viscosity  is  a function  of 
time  that  liquid  is  umler  the  pressure. 
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Mechanism  of  Heat  Generation  in  Elastohydrodynamic  Contacts 

P.E.  61153N 

Task  Area  RR  023-01-82 

Work  Unit;  229-018 

Objective 

The  objective  of  tliis  researcli  is  to  determine  the  magnitude  of  the  temperature  rise 
aeeompanying  the  compression  of  lubricants  in  bearing  and  concentrated  contacts.  This 
data  is  necessary  to  develop  machine  design  methodology  necessary  to  specify  lubricants 
and  operating  envelopes  of  high-performance  machinery  systems. 

Technical  Approach 

In  the  second  year,  the  pressure  and  temperature  experiment  will  be  conducted  with 
.several  lubricants  for  a wide  range  of  conditions.  Theoretical  analyses  will  include  an 
evaluation  of  the  effect  of  inlet  zone  and  compression  heating  temperatures.  This 
intormation  will  be  used  to  assess  the  irreversibilities  of  the  compressional  and  inlet 
heating  process  as  the  speed  of  compression  is  varied.  The  result  of  this  overall  project 
will  result  in  a greatly  enhanced  state-of-the-art  for  understanding  elastohydrodynamic 
(Hill))  temperature  and  the  ramification  of  these  temperatures  in  the  HMD  process. 

FY  Ih7bl77  Progress 

A special  transducer  has  been  developed  so  that  pressure  and  temperature  measure- 
ments can  be  made  (essentially)  simultaneously.  With  this  technique,  it  is  possible  to 
locate  the  contact  zone  temperatures  relative  to  pressure  to  evaluate  the  relationship 
between  heat  generation  and  pressure.  Temperature  pressure  data  obtained  using  a 
synthetic  mineral  oil  lubricant  has  been  obtained  for  rolling  and  rolling-sliding  contact  in 
a special  disk  apparatus.  Temperature  increases  of  10°  C to  20°  C have  been  detected. 
Tractioti  analyses  indicate,  in  some  instances,  that  this  level  of  temperature  increase  can 
explain  the  nonlinearity  seen  in  traction-slip  curves. 
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Material  Support  Technology: 

Wear  Reduction  in  Sliding  Systems 

P.E.  61153N 

Task  Area  RR  024-03  02 

Work  Unit:  097-396 


Objective 

The  objective  of  this  research  is  to  discover  the  mechanism  by  which  a complex 
metal  chalcogenide  (arsenic  thioantimonate)  provides  a 300  to  400  percent  improvement 
in  we;ir  resistance  when  compared  to  molybdenum  disulfide.  Molybdenum  disulfide  is  the 
solid  lubricant  used  in  most  naval  solid  lubricants. 

Technical  Approach 

Variables,  such  as  the  chemistry  and  surface  finish  of  hard  and  soft  materials,  sliding 
velocity,  normal  load,  and  lubricant,  will  be  investigated.  Hard  materials  will  be  spherical; 
s<.>ft  members  will  be  Hat. 

FY  1976177  Progress 

Under  .ertain  conditions,  carbon  tetrachloride  is  found  to  be  a negative  boundary 
lubricant  (it  gives  a higher  coefficient  of  friction  than  that  of  dry  surfaces  in  air),  while 
under  other  conditions,  it  lowers  friction  and  has  a beneficial  effect.  Both  ot  these 
situations  have  been  illustrated  for  heavily  loaded  sliding  surfaces  where  the  subsurface  is 
undergoing  gross  plastic  fiow  and  an  explanation  has  been  presented  which  appears  to  be 
consistent  with  all  experimental  facts.  Carbon  tetrachloride  is  found  to  be  more  reactive 
chemically  when  the  sliding  surfaces  are  heavily  strained  or  galled  under  high  normal  and 
shear  stresses  and  containing  microcracks,  a situation  that  occurs  when  cutting  at  low 
speed. 


Conservation 
Calegory  6.1 
ONR 


Material  Support  Technology:  High-Pressure  Liquid 
Properties  Relevant  to  Lubricants  and  Explosives 

P.E.  61153 

Task  Area  RR  024-03-02 
Work  Unit:  007-397 

Ohji’iMivc 

A theoretical  understaiKliiig  is  sought  of  the  time-dependent  clianges  in  properties  ot 
lK|uids  siihjected  to  liigh  pressures.  Of  concern  are  tlie  nonlinear  property  changes  during 
nonci|uilihriuin  conditions.  Sucli  plienomena  are  applicable  to  the  behavior  ol  lubricants 
unticr  conditions  of  high  loading  and  to  the  sensitivity  ol  energetic  materials. 

rcclinical  Xppnmch 

I hud  properly  changes  are  e.xperimentally  induced  by  temperature  changes.  Relaxa- 
tion tunes  associated  with  various  property  changes,  including  specific  heat,  refractive 
index,  and  volume,  will  be  determined.  A theoretical  model  will  be  formulated  on  the 
basis  of  these  and  subsequent  experiments. 

l Y l</76/77  rmnn’ss 

I'he  influence  of  measurable  lluid  properties  on  the  dynamic  shear  stress  in  rapidly 
lo.iileO  materials  has  been  evaluated.  Hie  relative  sensitivities  ol  the  shear  stress  to 
ch.mges  in  the  fluid  properties,  for  example,  the  distribution  ol  shear  relaxation  times, 
h.ive  be  ■”  established. 
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Conservation 
Category  6.1 
ONK 

Frictional  Wear  Mechanisms:  Machinery  Wear  Technology 

P.E.  61153N 

Task  Area  RR  024-03-02 

Work  Unit;  097-398 

Objeitive 

Hie  elTects  of  localized  heat  conductivity,  temperatures,  and  pressures  on  wear 
meehanisms  that  take  place  between  solid  materials  in  sliding  contact  are  being  investi- 
gated. The  investigations  include  the  elTects  of  thin  liquid  surlace  lilms  and  surlacc 
features  stich  as  nonllatness,  asperities,  and  patches  of  contact.  Tliese  investigations  will 
lead  to  an  improved  understaiuling  of  wear  mechanisms  with  sub.sequent  improvement  in 
naval  machinery  design  and  performance. 

Technical  Approach 

Analytical  models  of  wear  mechanisms  arc  being  developed  which  account  for  the 
parameters  and  surface  features  stated  above,  li.xperimental  data  are  being  acquired, 
including  temperatures,  rotational  speed,  and  torque  measurements. 

FY  lh76/77  Frogress 

A concept  of  critical  wear  rate  has  been  developed.  Contact  stability  has  been 
related  to  it. 


B-18 


The  phenomena  of  wear-induced  electromotive  force  (HMF)  generation  will  be 
investigated  to  unravel  the  relationship  between  the  rate  of  wear  and  chemical  processes 
occurring  between  lubricant  molecules  or  chemically  reactive  intermediates  and  the 
wearing  surfaces.  This  will  be  used  to  improve  understanding  of  chemically  induced 
surface  fatigue  processes  and  may  provide  a means  to  prevent  their  occurrence. 


/•T  1976177  Progress 

It  has  been  demonstrated  that  FMFs  are  generated  under  boundary  lubricated 
conditions.  Under  several  conditions,  it  has  been  possible  to  relate  the  wear  process  to 
the  self-generated  FMFs.  Under  others  it  has  not.  presumably  because  other  variables, 
such  as  lubricant  type,  temperature,  and  environmental  atmosphere,  in  addition  to  wear, 
control  the  magnitude  and  polarity  of  the  self-generated  FMFs. 
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Conservation 
Category  6.1 
ONR 


Naval  Vehicle  Design  and  Construction:  Tribology  Planning 
Study  Detailing  Technical  Approaches  Toward  the  Goal  of 
Energy  Conservation 

P.E.  6n53N 

Task  Area  RR  024-03-02 

Work  Unit:  097-416 

Objective 

The  objective  is  to  develop  a research  plan  aimed  at  accelerating  the  development  of 
tribology.  Tribology  is  a science  and  technology  that,  when  developed  and  implemented, 
will  simultaneously  conserve  energy  and  reduce  maintenance  costs  ol  civilian  and  military 
mechanical  equipment. 

Technical  Approach 

The  approach  is  to  assess  the  state-of-the-art  in  the  lields  ol  tluid  film  traction, 
process  lluid  lubrication,  and  friction  and  wear  reduction  in  reciprocating  machinery; 
identify  research  requirements;  determine  the  status  ol  research  underway;  and  identity 
research  program  deficiencies, 

FY  1976177  Progress 

The  tribology  workshop  was  held  7-9  February  1977,  Workshop  recommendations 
are  being  prepared. 
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Conservation 
Category  6.1 
ONR 

Nuclear  Ship  Propulsion  (less  reactors) 

Liquid  Metal  Magnetohydrodynamic  (MHD)  Power 
Generation  (U.  of  the  Negev) 

P.E.  61153N 

Task  Area  RR  024-01-01 

Work  Unit;  099-407 

Ohjedive 

ilto  objective  of  this  study  is  to  c.xperitiieiUally  examitie  turbulence  in  liquid  metal 
Mill)  generators  in  strotig  tnagtietic  fields  to  detertnitie  the  capability  of  the  litiuid  metal 
Mill)  generation  to  tneet  the  Navy's  future  power  needs. 

Technical  Approach 

\ test  facility  consislitig  of  a tnercury  circulating  loop  with  an  a/imuthal  magnetic 
field  in  the  test  section  has  been  constructed.  I'he  mam  measuring  apiniratus  is  a hot  wire 
(film)  rmemometer  and  thermocouple  system  for  heat  transfer  measurements.  I'he  test 
section  is  specifically  designeil  to  investigate  the  nature  of  the  transition  from  laminar 
flow  to  turbulent  flow  in  Mill)  generators. 

T Y lh76/77  TroftrcKx 

Test  loi)p  construction  and  the  preliminary  tests  of  tlie  apparatus  have  been  com- 
pleted. Detailed  measurements  of  the  integral  hyilraulic  and  electric  characteristics  of  the 
Mill)  channel  are  complete  aiul  being  analyzed. 

Planned  Milestones  (Completion  Dates) 

M;iy  ld7S  Complete  annual  report. 
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Conservation 
Category  6.1 
()NR 


Heat  Transfer  Problems  in  Advanced  Gas  Turbines 
P.E.  61153N 

Task  Area  RR  024-03  02 
Work  Unit:  097-383 


Ohjcdive 


The  objective  of  this  effort  is  to  achieve  the  capability  to  predict  the  lluid  How  and 
heat  transfer  that  affect  gas  turbine  performance.  Particular  attention  is  given  to  such 
heat  transfer  processes  as  impingement  and  film  cooling. 


Technical  Approach 

Botli  tlieoretical  and  experimental  investigations  in  lieat  transter  and  lluid  dynamics 
are  conducted  with  attention  focused  on  various  methods  of  cooling  such  as  impinge- 
ment, film  transpiration,  and  convection. 

TY  I <176 1 77  Progress 

lixperimental  studies  of  film  cooling  have  progressed  to  include  multiple  rows  ol 
holes.  Flow  visualization  studies  continued  with  varying  cavity  geometry.  The  laser- 
doppler-velocimeter  instrumentation  was  improved  and  used  to  measure  turbulence. 


Planned  Milestones  (Completion  Dates) 
October  l‘)77-Complete  annual  report. 
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Conservation 
Category  6.1 
ONR 


Advanced  Topping  Cycles 

Convective  Heat  Transfer  for  Ship  Propulsion  Systems 
P.E.  61153N 

Task  Area  RR  024-03-02 
Work  Unit:  097-395 

Objective 

This  study  is  to  research  thermodynamics  and  lliiid  dynamics  concerning  convective 
heat  transfer  in  gases,  appropriate  to  the  closed  Itrayion  cycle  and  applicable  to  marine 
propulsion  and  power  systems. 

Technical  Approach 

Experiments  are  carried  out  to  determine  the  effects  of  lieating  rates  and  mixture 
composition  and  other  properties  on  convective  heat  transfer  for  low  Prandtl  number 
gases,  such  as  mixtures  of  hylium  and  xenon,  applicable  to  the  closed  Brayton  thermo- 
dynamie  cycle.  Data  acquired  will  be  used  to  extend  and  refine  theories  and  analytic 
capabilities. 

FY  1976  / 77  Progress 

Analytic  calculations  were  performed  and  compared  to  available  experimental  values 
ol  thermal  conductivities  and  viscosities  for  helium,  argon,  xenon,  and  their  binary 
mixtures.  Values  predicted  by  the  Lennard-Jones  model  ranged  5 percent  to  12  percent 
lower  than  the  experimental  values.  Several  analytical  techniques  are  being  studied  with 
respect  to  their  accuracy  in  predicting  the  convective  heat  transfer  properties  of  low 
Prandtl  number  binary  gas  mixtures  under  simple  How  conditions.  Experimental  heat 
transfer  and  pressure  drop  test  equipment  is  being  checked  out  and  data  reduction  codes 
are  being  developed. 

Planned  Milestones  (Completion  Dates) 

■May  1 977- Complete  annual  report. 
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Conservalion 
Category  6.1 
ONR 


Improved  Efficiency  Conventional  Power  Plants; 

Ceramics  for  High-Temperature  Heat  Exchangers 

P.E.  61153N 

Task  Area  RR  024-03-02 

Work  Unit;  097-401 

Ohjective 

The  objective  is  to  investigate  the  properties  of  ceramics  to  determine  their  suit- 
ability for  applications  to  hig/i-tenipcrature  heat  e.xchangers  lor  sliipboard  propulsion 
systems.  Crack  growth  rate  in  the  1600°  F to  2400°  F temperature  range  will  be  studied. 

Technical  Apffroach 

Experiments  on  the  crack  growth  rate  of  ceramics,  including  silicon  carbide,  are 
being  conducted  under  static  and  dynamic  loading  conditions  using  methods  that  include 
double  torsion. 

/ y 1976177  Progress 


Slow  crack  growth  rate  data  are  being  experimentally  obtained  for  siliconized 
silicon-carbide  (Super  KT). 

Planned  Milestones  (Completion  Dates) 

March  1977-Complete  annual  report. 

1977- Complete  studies  of  Super  KT.  Initiate  studies  ol  sintered  SiC. 
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Conservaiion 
Category  6.1 
ONR 


Liquid  Metal  MHD  Power  Generation  (Argonne) 

P.E.  6n53N 

Task  Area  RR  024-01-01 

Work  Unit:  099-404 

Object  he 

Tlie  objective  is  to  exporinientally  and  analytically  examine  the  behavior  of 
two-phase  .Mill)  generators  to  be  used  tor  propulsion. 

Teehnieal  .1  pproaeli 

.\n  experimental  sodium  potassium  nitrogen  loop  is  being  operated  to  determine  the 
ettect  ol  velocity  and  void  traction  on  generator  performance.  The  value  of  surfactants 
lor  mixture  control  will  be  determined  and  analytical  modeling  improved. 

I Y 0)7bl77  Progress 

Slip  losses  have  been  shown  to  be  small  as  mixture  velocity  is  increased.  Some 
surtactants  that  show  promise  have  been  identified. 

Planned  Milestones  (Completion  Dates) 

September  Id77  Complete  annual  report. 
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Conservation 
Category  6.1 
ONR 


MHD  Flow  Investigation 

P.E.  61153N 

Task  Area  RR  024-01  01 

Work  Unit:  099-412 

( )hji’ciive 

Ihe  objective  is  to  analy/.e  two-pliase  Hartmann  flows  as  applied  to  the  l araday 
.Mill)  generator  to  provide  inlormation  on  the  feasibility  and  practicability  of  two-phase 
Mill)  for  naval  propulsion. 

Technical  Approach 

The  approacli  is  to  conduct  analytical  stuilies  ot  otie-dimensional  llarttnann  Ilow  in 
rectangular  channels  of  finite  aspect  ratio  having  two  insulated  walls  and  two  thin  walls 
ol  Unite  conductivity  representing  electroiles.  two-dimensional  llarttnann  How  in 
rectangular  channels  ol  Unite  aspect  ratio  having  two  insulating  walls  and  two  thin  walls 
ol  linite  conductivity  representing  electrodes,  aiui  cotnpressible  otie-dimensional  isothermal 
•MMI)  How  with  zero  slip  between  its  hv|uid  and  gas  cotnponents. 

/■■>■  I^J76I77  Progress 

Attalysis  has  detertnined  that  conductivity  grailients  can  produce  inllected  velocity 
profiles  and  that,  lor  larger  load  lactors.  the  shunt  current  in  the  Hartmann  boundary 
layers  become  cotisiderable. 

Planned  Milestones  (Completion  Dates) 

January  1978  Cotnplete  annual  report. 
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2.2.2  Naval  Research  Laboratory  (NRL) 

Energy  Conservation 

Introduction 

The  NRL  basic  researcli  energy  programs  relating  to  conservation  are  concerned  with 
more  etTicient  ship  propulsion  and  combining  chemical  dash  power  and  nuclear  cruise 
power  systems.  The  work  units  all  have  multiple  applications.  Most  of  the  programs  are 
well  established  efforts  and  all  have  carelidly  planned  milestones. 


('imscrvalion 
Caicgory  6, 1 
NRL 


Research  on  Prop)erties  of  Materials  at  Ultra-Low 
Temperatures  for  Use  with  Turbine  Driven  Super 
conducting  Generator  Motor  Propulsion  Systems 

P.E.  61153IM 

Task  Area  RR  011  02  42 

Work  Unit:  P05— 02.101 

Object  ivc 

Hk-  ohjcctivc  is  to  (.lotcrminc  the  basic  interactions  in  solids  tliat  control  the 
electrical  ami  magnetic  properties  ol  the  solids,  in  particular  those  interactirnis  responsible 
lor  superconductivity.  Hie  physical  and  chemical  parameters  that  optimize  supercon- 
ductivity arc  sought. 

Icchiiical  ipiinnuh 

Samples  ot  potentially  important  alloys  are  being  stiulied.  Physical  I'loperlies  such  as 
magnetic  moment,  magnetic  susceptibihtv . and  resistivity  are  being  determined  as  lunc- 
tions  ol  temperature,  pressure,  and  magnetic  licid  intensity. 


I Y I')7bl77  Frofircss 

Superconducting  wires  ci'iitaining  .^0  lilamenis  ol  V^Cia.  labricaleil  undei  NRL 
Problem  b4M01-43,  were  measured  m magnclic  Irom  b to  13  tesla  and  at  temperatures 
Iroiii  4.2  to  I 21s.  I hese  wires  are  verv'  promising  lor  use  in  electrical  power  generation 
and  conversion.  Neutron  irradiation  studies  ol  VjCia  bulk  samples  ami  ol  subsetiuent 
annealins’  elTects  are  in  progress,  l ight  new  superconducting  compounds  ol  the  lijP 
crystal  structure  have  been  vliscoverci.1.  Pressure  elicct  studies  on  V'3tia  indicate  a uniejm 
change  m the  superconducting  properties  ol  this  compound  at  modest  pressures  (less  than 
10  kbt 

I’laiincil  Milcsfancs  (Complclitm  Dates) 

March  1077  Complete  interim  report  on  V3(i.i  wires. 

lime  1077  Complete  initial  phase  of  radiation  damage  and  annealing  study  on  bulk 
V ^ ( It! . 

July  I'-n?  (Diiiploto  pressure  etleet  study  iui  AuCia^. 

■September  1077  Complete  maior  synthesis  el  forts  on  Nbifie. 

October  1077  Complete  pressure  work  at  He’  temperatures  on  Auln^,  AiiAl’ ■ 

I A'  1078  Continue  radiation  damage  and  synthesis  work.  1 valuate  commercial  V3(ia 
wires.  Continue  pressure  effect  studies. 
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Conservation 
Category  6.1 
NRL 


Improved  Efficiency  Conventional  Power  Plants; 

Diesel  and  Steam  Surface  Studies  for  Energy 
Converters 

P.E.  6n53N 

Task  Area  RR  021-03-46 

Work  Unit:  R08-78.101 

Objective 

l iicrgy  states  just  above  the  vacuum  level  and  the  effect  tliat  they  have  on  strong 
tncoming  electrons  are  of  specific  importance  in  the  collection  efficiency  for  low-energy 
electrons  in  thermionic  energy  converter  collection  systems.  The  objective  of  this  investi- 
gation is  a study  ol  the  cause  ot  these  reflections  and  how  they  are  influenced  by  the 
deposition  ol  adatoms.  The  results  will  not  only  provide  valuable  basic  infonnation 
regarding  the  semiconductor  band  structure  at  the  surface  but  also  provide  information 
regarding  the  development  of  surfaces  for  the  optimized  collection  of  electron  emitters 
tor  microwave  tubes  which  are  more  resistant  to  poisoning  by  adatoms. 

Technical  Approach 

The  approach  will  be  to  use  surlace  techniques  (low-energy  electron  probing  scan. 
.\uger  electron  spectroscopy,  low-energy  electron  detraction,  sputter  profiling,  attenuated 
and  total  optical  retlection)  combined  with  in-situ  evaporation  and  film  fabrication  to 
study  basic  mechanisms,  including  atomic  dipoles,  surface  states,  interfacial  analysis,  and 
surface  potential  characteristics. 

T'Y  / 976/77  Progress 

Recent  results  in  this  area  have  led  to  the  development  of  a new  technique  that 
utilizes  low-energv  electrons  incident  on  a surface  and  the  subsequent  analysis  of  Ihe 
low-energy  electron  retlection  (LEER)  pattern  that  is  obtained  from  it.  Good  agreement 
was  found  between  the  LEI.R  analysis  ol  BaO  films  using  a kinematic  appro.ximation  and 
the  results  trom  measured  LE.E.R  lattice  spacing.  The  work  function  of  the  surface  was 
al.so  separated  to  measure  surface  dipole  effects  involving  the  electron  affinity  as  well  as 
simultaneously  determining  the  location  and  observing  the  factors  which  influence  the 
position  of  the  conduction  band  edge. 

Planned  Milestones  (Completion  Dates) 

E'Y  1 977-78 -Complete  study  of  surface  dipole  effects  and  bulk  semiconductor  effect 
from  LE;ER  measurements  of  stoichiometric  defects  in  alkaline  earth  oxides. 

EV  1978-79  Continue  studies  to  develop  materials  for  more  reliable  low  work  function 
surfaces. 
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conservation 
Category  6.1 
NRL 

Properties  and  Engineering  Application  of 
Thermostructural  Materials 

P.E.  61153N 

Task  Area  RR  022-11  41 

Work  Unit:  M01  14.101 

Ohjective 

rite  objectives  are  to  gain  an  understanding  of  the  meclianieal  beliavior  ot  tliernio- 
striietnrai  alloys  under  high-temperature  conilitions  representative  ol  .service  in  Navy 
energy  systetns  and  to  define  tlie  principles  that  govern  behavior  to  serve  as  guides  for 
better  and  more  efficient  utilization  of  the  alloys.  Another  aim  i.s  to  develop  criteria  for 
predicting  metal  performance,  which  would  contribute  toward  greater  reliability  ol 
components  in  service. 

Tech  nival  Approach 

rite  approacli  is  to  investigate  the  processes  that  lead  to  lailure,  such  as  crack 
propagation,  crack  initiation,  and  creep,  using  current  and  advanced  materials  ( Ti  alloys, 
stainless  steels,  superalloys,  and  refractory  alloys).  The  loading  modes  include  static, 
cyclic,  thermal  cycling,  and  combinations  of  these.  I lie  role  ot  environment  and  the 
.ipplicability  of  fracture  mechanics  are  assessed. 

/•  > /V76/77  Troarcss 

It  was  shown  that  a creep-fatigue  interaction  occurs  in  Inconel  718.  which  enhances 
erack  propagation,  l or  this  alloy,  the  linear  summation  damage  rule  prediction  was  tbund 
to  be  unconservative  for  hold-time  fatigue.  It  was  demonstrated  that,  in  some  alloys, 
crack  growth  occurs  as  easily  under  static  load  as  under  cyclic  load  ot  the  same  peak 
value.  A detailed  theoretical  model  for  creep  crack  growth  was  developed  based  on  the 
presumption  that  crack  growth  occurs  by  the  diltusion  ol  vacancies  along  grain  bound- 
aries. A dislocation  model  to  predict  threshold  stress  intensity  for  fatigue  crack  growth 
was  also  developed.  Die  fatigue  crack  growth  rates  of  stainless  steel  were  found  to  be 
unaffected  by  specimen  ll)ickne.ss  over  a wide  range. 

TIanncfl  Milestones  (Completion  Dates! 

l Y ld77  Characteri/.e  creep  and  fatigue  crack  propagation  in  LIdimet  700  at  8.'^0°C'. 
Study  fatigue  crack  propagation  in  a directionally  solidilied  eutectic  alloy  at 
1,000°  C.  Complete  study  of  sustained  load  and  fatigue  crack  growth  in  Ti-bAMV 
alloy  as  a function  of  temperature. 

I Y 1078  Study  hold-time  effects  on  fatigue  crack  growth  in  superalloys  in  impure 


IT.12 


lu’liuir.  aiul  vacuum.  Investigate  sensitivity  of  crack  propagation  to  microstructure  in 
nickel-base  alloys.  Study  creep-fatigue  crack  growth  in  cast  nickel-base  alloy. 

F Y l‘)7d  Investigate  hot  corrosion  effects  on  crack  propagation  in  superalloys.  Conduct 
displacement-rate  controlled  tests  for  analysis  of  fracture  mechanics  parameters. 
Study  thermal  cycling  effects  on  crack  propagation. 


Conservation 
Category  6.1 
NRL 


Fundamental  Study  of  Electrode  Reactions 

P.E.  61153IM 

Task  Area  RR  024-01-45 

Work  Unit:  C05-13.101 


Ohji’ciiic 


rite  ohjectivc  is  to  produce  more  powcri'ul  and  elTicicnt  military  batteries  by  linding 
electrode  processes  that  can  eiiliance  perlormance  and  increase  lile  by  identifying  and 
removing  inhibiting  processes.  I’he  applications  include  propulsion  and  load  leveling  for 
more  efficient  fuel  utilization. 

lechnicul  Approach 

Hie  study  of  the  effect  of  chemical  anil  pliysical  parameters  on  the  properties  of 
electrode  materials  is  done  by  using  eiiuipment  sucli  as  l-.SCA.  auger.  X-ray.  and  mass 
spectroscopy,  and  electron  and  scanning  electron  microscopy  witli  liDAX  and  electro- 
chemical techniiiues  (such  as  perturbation  and  rela.xation  methods).  1 xtensive  computa- 
tional analysis  is  carried  out  in  conjunction  with  the  experimental  methods  to  optimize 
battery  construction. 

/■■y  / 076/77  Proarcss 

.An  image  analyzer  ha^  been  obt.uncd  and  is  being  used  to  directly  measure  the 
extent  of  reactions  at  various  depths  within  inirous  electrodes.  ( oupling  ol  this  instru- 
ment with  an  on-line  computer  is  almost  complete,  .md  will  allow  measurement  ol 
reactivity  as  a function  ol  particle  size.  siia|ic.  poic  ^h.lpc.  etc. 

Neutron  diffraction  .malysis  is  being  used  (o  identity  the  ihcmical  structure  ol  the 
electrochemically  active  fraction  that  seems  to  be  incscnt  m a variety  of  porous  elee- 
t rodes. 

Plan  net!  Milestones  (Completion  Dates) 

I Id77  Complete  report  on  AI.S  .md  studies  ol  oxy  anions  ol  sulfur  and 

phosphorus. 

1 Y |d7S  Continue  studies  of  kinetics  ol  porous  electrodes  and  of  tlow-through  electro- 
lyte systems. 

I'Y  197‘)  Develop  a comprehensive  computer  model  ol  a real,  [vorous  electrode  system. 
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Conservation 
Category  6.1 
NRL 

High-Temperature  and  High-Pressure  Chemistry 
Related  to  Improved  Thermal  Energy  Conversion 

P.E.  61153N 

Task  Area  RR  02-403-41 

Work  Unit:  C05-26.101 

Ohjeclive 

The  objective  is  to  improve  the  performance,  reliability,  and  energy  efficiency  of 
shipboard  boilers,  evaporators,  and  allied  power  systems  through  chemical  reduction  or 
elimination  of  corrosion,  scaling,  sludging,  and  other  processes  that  inhibit  heat  transfer 
and  limit  performance. 

Technical  Approach 

I'he  high-temperature,  high-pressure  aqueous  solution  reactions  that  reduce  corro- 
sion. scaling,  and  sediments  in  boilers,  evaporators,  anil  associated  systems  are  studied 
through  spectroscopic  and  electrochemical  methods,  stopped-How  and  other  fast  kinetic 
techniques.  Special  emphasis  is  placed  on  the  means  by  which  water  treatment  agents, 
dissolved  gases,  and  organic  and  inorganic  contaminants  affect  the.se  reactions. 

T Y I<t7hl77  Trofircss 

•At  the  request  of  other  Navy  facilities.  liRDA.  and  industry,  the  kinetics  studies  of 
reactions  between  water  and  organic  and  inorganic  materials  at  high  temperatures  and 
pressures  were  extended  to  three  new  areas.  I he  reactions  of  cthylenediaminetetraacetic 
acid  with  water  at  very  low  pH  values  were  monitored  b\'  prototi  nuclear  magnetic 
resonance  spectroscopy;  kinetic  results  indicate  that  the  reactions  in  acid  solution  are 
much  faster  than  in  basic  solutions,  start  at  much  lower  temperatures,  and  produce 
products  that  may  aid  in  rapidly  cleaning  surfaces  of  insulating  scale  or  rust.  In  addition, 
the  results  indicate  that  the  hydrolysis  reactions  may  be  utilized  in  a unique  method  for 
removing  radioactive  wastes  from  nuclear  reactors  without  the  loss  of  heavy  water. 

Another  new  investigative  area  is  the  study  of  organic  particulates  from  ion 
exchange  resins  that  react  with  water  under  extreme  conditions.  The  soluble  reaction 
products  are  being  identified  and  their  potential  adverse  effects  on  steam-generating 
plants,  cooling  systems,  or  other  systems  using  demineralized  water  arc  being  evaluated. 

lastly,  in  cooperation  with  the  NRL  Plasma  Physics  Division,  methods  are  being 
investigated  to  study  the  chemistry  of  organic  chelating  agents  in  solution  when  suddenly 
exposed  to  high  temperature  for  very  short  duration  a realistic  approach  to  aqueous 
solutions  suddenly  being  exposed  to  boiler  hot-spots.  One  device  provides  the  desired 
par.imcters  by  generating  high-voltage  pulses  through  interrupting  the  current  in  solutions 


L 


H-35 


ot  varying  organic  cliclant  conccMitrations.  In  addition  to  determining  tlie  stability  ol  the 
organic  materials  in  solution,  the  results  suggest  ways  to  greatly  improve  the  character- 
istics ot  fuses  in  an  inductive  circuit. 

Planned  Milestones  f Completion  Dates) 

I 't'  lh7S  Test  materials  for  improving  the  energy  efficiency,  pertormance,  and  reliability 
of  Navy  boilers,  evaporators,  and  allied  power  systems  in  high-temperature  and 
high-pressure  environment.  Study  the  kinetics  of  oxidation-reduction  reactions  that 
occur  between  various  chelating  agents  and  dissolved  oxygen,  using  NRL-designed 
test  apparatus. 

l'\'  1^)7‘)  Study  photochemically  induced  reactions  by  selectively  exciting  chelated  and 
unchelated  species  in  aiiueous  solutions.  Investigate  photochemical  reactions  as  an 
efficient  means  to  remove  unwanted  organic  chelating  material  trom  water. 


Conservation 
Categorv'  6,1 
NRL 

Transfer  and  Storage  for  Thermal  Power  Systems 
for  Use  with  Combined  Chemical  Dash  Power  and 
Nuclear  Cruise  Power  Systems 

P.E.  61153N 

Task  Area  RR  024-0T45 

Work  Unit;  E01-07.101 

OhjectixT 

I he  ohjeetive  is  to  develoii  an  otTieiont.  cost-olTectivc  closed  cycle  means  to  convert 
thermal  energy  to  chetnical  energv  and  back  to  thermal  energy  in  att  energy  storage-boiler 
facility  after  transport. 

lecliiiical  . {/jpioacli 

I he  approach  is  to  analyze  theoretically  energy  recovery,  transler,  and  storage 
systems  with  etnphasis  on  systems  involving  transport  of  energy  in  chetnical  fortn. 
Reactors  tor  the  conversion  of  thermal  energy  into  chemical  etiergy  are  designeil. 
analyzed,  and  tested.  1 nergy  storage  boiler  tanks  using  eutectic  ftistoti  storage  and  heat 
pipe  etiergv’  transfer  between  cotnponents  are  alsi>  designed  .md  tested. 

/•■>■  /V7rt/77  /Vugre.v.v 

rite  feasibililv  ol  gas  relornimg  melhanation  and  sulfur  oxiile  dissociation 
recombination  tor  energv  recovers  ami  transmission  have  been  estal'iished  analytically.  A 
suitable  thermal  test  facihlv  w.is  located  to  test  the  conversion  of  energy  to  chemical 
energy.  I .\perimental  work  has  been  initiated  ivn  an  energv  storage-boiler  tank  using 
heat-of-lusion  in  sodium  chloride,  potassium  chloride,  and  magnesium  chloride  eutectic 
and  m-terphenv  l heat  p pe  fluid  lor  energv  transler.  I he  ilesign  of  material  compatibility 
tests  and  melt-fusion  cvcie  lest,  lor  the  boiler  tanks  were  completed  ami  implemented.  .A 
^bfoot  energy  storage  boiler  tank,  a reactor  heat  exchanger  for  gas  dissociation  using 
nonmetaihe  counter  current  he.it  exchanger,  aiivl  a preliminary  reactor-heat  exchanger  for 
gas  ilissociation  using  regenerator  wheel  heat  exchanger  were  designed. 

riaiined  Uilcsiones  (CnmplctUm  Dates) 

lA  I ‘>77  Carry  out  ilemonstration  tests  and  continue  development  of  the  ‘>-foot  energy 
storage  boiler  t;mk.  Huikl  or  |vrocure  reactor  heat  exchanger  for  use  on  WSMR 
thermal  effects  facility  solar  lurnace.  Carry  out  initial  gas  dissociation  demonstration 
on  WSMR  thermal  effects  facility  solar  furnace. 
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ENERGY  CONSERVATION 
EXPLORATORY  DEVELOPMENT  (6.2) 
NAVAIR 


IT'SCEDI  -C,  PA-IE  BL/.NK. 


2.3  EXPLORATORY  DEVELOPMENT  (6.2) 


2.3.1  Naval  Air  Systems  Command  (NAVAIR) 

Aircraft  Energy  Conservation 
f'.E.  62765N 

Introduction 

Tho  Air  I'orcc  is  tlic  lead  1)01)  agency  for  aviation-related  energy  eonservation 
programs.  I heret'ore.  NAWAIK  lias  primarily  a supporting  role.  NAV^AIR  will  be  starting 
a new  task  in  IdyX.  An  analysis  will  be  made  of  the  liiel  nseil  by  current  LhSN  'llSMf' 
aircral't  by  aireralt  type  and  missiem.  Using  these  data  aiui  tlie  rework  sehediiles  for 
current  inventory  aircraft,  possible  design  changes modifications  and  or  mission  opera- 
tional changes  will  be  evaluated  to  reduce  fuel  usage.  /Xnalyses  of  the  projected  fuel  use 
of  "advaneed"  systems  concepts  will  also  be  undertaken. 
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Conservation 
C'aiegor>'  0.2 
NAVAIK 


Aircraft  Fuel  Conservation  Analysis  Program 


Ohji'clivc 


rite  ohjcclive  is  to  tinalyvc  tlio  I'liel  used  In  HSN  I S.\l(  aircrall  by  type  and 
missioti  and  study  means  to  reduce  fuel  use  by  design  elianges  modilications  and  or 
mission  perlormanee. 

lecliiiical  Approach 

■Analyses  will  be  made  to  identify  the  amount  of  fuel  consumed  by  Navy  and  Marine 
aircraft  by  aircraft  type  aiul  mission  performed.  I'sing  these  data,  selected  high  fuel 
uiili/ation  aircraft  that  will  be  in  the  active  inventory  for  10-15  years  will  be  studied  for 
potential  design  changes  tairframe.  aerodynainics/propuision,  etc.)  to  reduce  fuel  usage. 
Compatibility  and/or  integration  of  proposed  design  changes  with  other  scheduled  rework 
or  CIl.OPs  must  be  considered. 

Another  portion  of  this  task  will  be  the  comparison  of  energy  usage  by  “advanced" 
systems  concepts,  new  types  of  efficient  air  vehicles,  and/or  new  concepts  of  operations 
that  emphasize  energy  conservation. 

These  tasks  are  ijitended  to  be  of  a continuous  nature.  These  projects  are  not 
intended  to  be  "new  discoveries."  but  rather  to  benefit  utilize  other  ongoing  or  proposed 
weapon  systems  analyses  an.l  studies  with  the  emphasis  on  fuel  conservation. 

/•'V  / 976/77  I’rofircss 

This  project  will  be  started  in  TV  1978. 

Planned  Milestones  (Completion  Dates) 

.Inly  1978  Present  results  (current  inventory  aircraft). 

.August  1978  Identity  future  (advanced  concepts)  energy  use  trends. 
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ENERGY  CONSERVATION 
EXPLORATORY  DEVELOPMENT  (6.2) 
NAVFAC 


ENERGY 


NAVAIR  (6.4)  |— NAVFAC 


f 


2.3.2  Naval  Facilities  Engineering  Command  (NAVFAC) 

Shore  Facilities  Energy  Conservation 
P.E.  62765N 

Task  Area  YF  57-571-001 
Introduction 

During  E \’  1975,  the  Navy  shore  establishment  consumed  energy  equivalent  to 
about  .14  million  barrels  ol'  oil.  About  50  percent  was  lor  heating,  ventilating,  and  air 
conditioning  (HVAO,  and  tor  lighting,  which  represented  an  expenditure  of  about  SI 88 
million.  In  I'Y  1976,  the  Navy’s  energy  conservation  efforts  resulted  in  a significant 
energy  savings.  Compared  with  the  I'Y  197.1  base  year,  energy  savings  increased  at  shore 
facilities  from  4.6  million  barrels  of  oil  equivalent  (BOli)  in  F-Y  1975  to  5 million  BOI: 
in  F-Y  1976. 

,A  considerable  portion  of  the  decreased  consumption  of  other  energy  sources  was 
caused  by  changing  to  electricity  as  an  energy  source.  Therefore,  a significant  portion  ot' 
the  N.AVF  .AC  energy  conservation  strategy  addresses  the  development  and  utilization  of 
more  etticient  etiergy  utilization  and  generation  systems,  lixploratory  development  efforts 
include  more  efficient  and  alternative  types  of  IIVAC  systems,  building  and  facility 
monitoring  and  control  systems,  more  efficient  electrical  systems,  bottoming  cycles  for 
use  with  generator  prime  movers,  unproved  construction  methods  and  materials,  etc. 

Close  coordination  is  being  maintained  with  1)01)  and  other  federal  agencies  and 
industry  to  capitalize,  to  the  greatest  degree  possible,  on  related  eflorts  and  technological 
advancements,  fherefore,  some  of  the  following  exploratory  development  tasks  are 
directed  at  adapting  existing  technologies  to  suit  Nav\  applications,  and  will  lead  into 
full-scale  testing  under  the  engineering  develo|-inient  program. 
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Conscrvalion 
Category  ('.2 
NAVI  AC 


Construction  Methods  and  Materials 


Ohjective 

Construetioti  dosign  lor  energy  eonservation  is  depenilent  on  the  properties  ot  tlie 
materials  used  in  llie  eimstruetion  of  the  building  envelope  strueture.  I'lie  required 
inlormation,  ineluding  thermal  jiroperties,  struelural  eharaeteristies.  fire  economies,  and 
moisture  resistance,  is  generally  available  for  building  materials  that  have  been  used  in  the 
past.  Such  miorm.ition  is  not  now  available  for  many  of  the  newer  construetion  mate- 
rials. .\n  investigation  will  be  conducted  to  determine  what  information  on  energy 
conservation  is  lacking  and  to  recommend  the  steps  necessary  to  obtain  the  required  data. 
.■\  new  design  concept  tor  tliermal  bulTer  /ones  will  be  investigated  to  determine  its 
applicabilitv  and  cost  benefits  tor  new  and  retrolit  Navy  construction.  Determination  will 
also  be  made  on  the  achieved  versus  theoretical  values  ot  insulation  in  Navy  housing  aiul 
commercial  buildings. 

Technical  Approach 

New  construction  materials  will  be  surveyed  to  determine  their  energy  conserving 
properties  and  fire  salety  inlormation.  Steps  required  will  be  based  on  known  character- 
islics  of  tile  specific  materials.  The  thermal  and  moisture  characteristics  of  roofing  and 
insul.ition  vlesigns  will  be  determined;  new  root  and  wall  configurations,  including  thermal 
buffer  /one  concepts,  will  |ve  investigated.  Sutl'icient  testing  of  existing  insulation  values 
will  be  made  to  obtain  a significant  statistical  base  lor  extrapolation  to  all  Navy 
buildings. 


/•■>■  /'/7/)/  77  Tro)>rcss 

.\  contract  was  .iwardcil  to  Johns-Manv ille  K&l)  Center  in  December  070  tor 
buikling  and  testing  construction  anomaly  wall  panels  total  ot  10  panels  were  tested. 
I he  contract  eltort  was  completed  at  the  eiul  ot  I 'i  1077. 

.•\  |vreliminary  dral't  ot  a materials  properties  catalog  was  submitted  by  Sysdyne.  Inc. 
.•\  review  ot  the  dralt  indicated  that  lurther  development  ot  the  catalog  is  worthwhile  aiul 
shouki  be  initiateil. 

Planned  Milestones  (Completion  Dates) 

September  1070  I’erform  literature  search  to  determine  thermal  properties  and  D&M 
characteristics  of  construction  materials  and  shell  component  equipment.  In  courage 
manulacturers  to  determine  and  make  available  not-yet-published  thermal  properties 
aiul  OiVM  characteristics  of  materials  and  construction  methods  that  are  of  signifi- 
cance in  Navy  energy  conservation. 
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SoptcmlxT  l‘ni)  Dotormine  thermal  aiul  moisture  eliaraeteristies  in  built-up  insulated 
rm)l  designs. 

Auiiust  l'^>St)  Develop  methods  for  eliminatint:  thermal  degradation  due  to  moisture 
penetration  m built-up  insidated  roofing  designs. 

I ebruary  l‘tXl  Investigate  eommereial,  industrial,  and  residential  energy-saving  shell 
eonstriation  eoneepls.  Recommend  Navy  applications  of  such  systems  as  appropriate. 

September  I‘»,S1  Demonstrate  improved  built-up  insulated  roofing. 

September  l‘)X2  Perform  tests  to  determine  construction  anomaly  thermal  values. 

(ontmumg  I'sing  the  Advanced  laiergy  Dtili/ation  lest  Bed  (.Al.UlBl,  evaluate  candi- 
date shell  thermal  systems  for  Navy  facilities.  Collect  thermal.  and  other  data 

on  construction  materials  and  methods.  Reduce  and  analyze  test  data.  Report  results 
annually  to  sponsor. 
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Conservation 
Category  6.2 
NAVFAC 


Heating  and  Cooling  Loads  Computer  Simulation 
Object  ive 

C'LL  will  assist  in  the  joint  federal  activities  effort  in  the  further  development  of  the 
Loads  and  Systems  Simulation  (LASS)  computer  model.  LASS  will  probably  provide  an 
accurate  method  of  evaluating  building  heating  and  cooling  loads  required  to  implement 
the  Navy’s  energy  program.  The  LASS  program  will  also  be  used  to  extrapolate  the  test 
results  obtained  from  the  AEUTB  to  other  areas. 

Technical  Approach 

CEL  plans  to  closely  monitor  and  provide  specific  validation  and  support  data  to 
this  effort.  Measurements  using  both  the  Canadian  Research  Council’s  pressurization/ 
depressurization  method  and  the  National  Bureau  of  Standards  (NBS)  tracer  gas  decay 
rate  method  will  be  made  for  a better  understanding  of  infiltration  characteristics  in 
typical  Navy  structures.  This  information  will  be  used  to  improve  (he  infiltration  calcula- 
tion of  the  LASS  program. 

TY  7976/77  Trogress 

This  project  begins  in  EY  1978. 

Planned  Milestones  (Completion  Dates) 

June  1980  Improve  the  Building  Loads  and  System  riiermodynamics  (BL.ASI  ) simula- 
tion of  building  air  leakage  and  other  shell  heat  loss  contributors  using  available 
procedures. 

September  1980  Validate  selected  BLAST  computer  program  algorithms  m the  operation 
of  the  AE’UTB.  Resolve  differences  between  measured  and  predicted  performance. 
January  1981  Simulate  component  modifications  to  the  AEUTB  shell  as  appropriate. 

I niploying  BLAST,  extrapolate  the  AliUTB  to  other  Navy  climates. 

Continuing  Support  federal  effort  to  improve  and  utilize  BLASl.  employing  MVAC 
feedback  on  thermal  loads,  improved  climate  situations  and  reference  day  models  for 
specific  Navy  locales,  and  MILCON  life-cycle  cost  analyses. 
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Conservation 
Category  6.2 
NAVFAC 


Measurement  of  Building  Energy  Losses 


Ohjective 


llie  objective  is  to  evaluate  and  use  instrutnentation  to  locate  and  measure  energy 
losses  from  buildings  at  Navy  facilities. 

Technical  Appraach 

rite  approach  includes  keeping  current  on  aerial  and  ground  infrared  (IR)  survey 
techniques  and  equipment  and  continuing  work  to  obtain  quantifiable  heat  loss  infor- 
mation from  IR  survey  data.  This  could  include  a temperature  comparator,  K-factor 
meter,  heat  flu.x  meter,  and  an  analytical  techniriue  that  accounts  for  wall  and  roof 
thermal  transients.  Detection  and  measurement  of  infiltration  losses  from  buildings  are 
also  included  in  this  project.  Pressurization  equipment  and  sulfur  hexalloride  (SF,, ) 
chromatograph  procured  in  FY  1076  will  be  used  to  determine  component  and  total 
infiltration  in  typical  Navy  family  housing  units.  Attempts  will  be  made  to  correlate 
results  from  pressurization  and  .SF^  tests  so  that  a simplified  pressurization  setup  using 
components  specifically  sized  for  housing  units  can  be  developed. 

T Y 1976177  Progress 

liquipment  procured  for  infiltration  measurements  by  Sl'^  tracer  gas  dilution  and 
pressurization  techniciues  has  been  assembled  and  checked  out.  Contracts  are  being 
maintained  with  industry,  ASTM,  and  other  government  agencies  involved  with  infiltra- 
tion and  thermography  applications.  Two  sets  of  infiltration  measurements  were  made  in 
two  family  housing  units  at  Norfolk,  Viiginia,  in  lieu  of  similar  tests  originally  scheduled 
at  NCBC.  Port  Hueneme,  California.  A meeting  at  I RD.A  on  thermography  requirements 
for  energy  conservation  was  attended,  and  the  F.RDA  draft  contract  report  was  reviewed. 

In  addition,  installation  of  pressurization  equipment  on  the  AF.UTB  was  completed, 
and  tests  were  conducted  using  Sl'^  and  pressurization  techniques. 

Planned  Milestones  (Completion  Dates  I 

September  078  Monitor  or  develop  as  necessary  procedures  for  quantification  of  IR 
survey  data. 

September  I ‘>78  Develop  infiltration  measurement  procedures  using  SF'^  decay  and 
pressurization  techniques. 
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Conservation 
Category  b.2 
NAVJAC 


Concrete  Sandwich  Construction  Materials  Tests 
OhjcdixT 

rite  ohjeetive  is  to  experiineiitally  evaltiate  the  insitlation  capabilities,  structural  cliar- 
actenstics.  constitictK'ii  aihantages.  aiul  ttiainteiiaiice  and  ccrst  benelits  of  using  insulated 
! expansive  concrete  (sandwich  constrtiction ) lor  walls  and  rools  ol  new  constrtiction. 

I 

1 

j Iccliiiical  {pproach 

1 

I Structtiral  and  thermal  parameters  ol  concrete  sandwich  construction  will  be 

i determined,  ritermal  parameter  determinations  will  retpiire  the  design  and  construction  of  a 

guarded  hot  box.  I he  results  of  the  parametric  tests  will  be  compiled  into  design  procedures 

for  using  concrete  samlwich  cttnstruction. 

I'ollow-on  efforts  will  include  the  design  and  construction  of  a Prototype  Sandwich 
j Structure  (I’SS)  in  the  engineering  development  category.  I he  design  parameters  devel- 

oped in  this  work  unit,  coupled  with  standard  construction  procedures,  are  sufficient  to 
enable  transition  directly  Irom  the  exploratory  development  to  the  engineering  develop- 
j ment  phase,  without  reiiuiring  any  expense  in  advanced  development. 

I 

/•■y  /V76/77  Progress 

■ Test  measurements  continued  on  the  20  concrete  sandwich  panels.  Research  data 

i indicates  that  the  amount  of  expansion  produced  in  the  original  curing  period  must  be 

■ increased.  lixpansir)n  and  shrinkage  measurements  continued  on  expansive  concrete  sand- 

wich wall  panels. 

Planned  Milestones  (Completion  Dates! 

I 

I September  lh7‘)  Conduct  stress  tests  on  wall  and  root  panels, 

i May  l‘)SU  Conduct  thermal  factor  tests  on  wall  and  roof  panels  (by  contract). 

' December  I h,S0  I stablish  design  procedures. 

I .lime  IhSI  Prepare  and  publish  final  report. 


I 
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Conservalioii 
Category  6.2 
NAVCAC 


Low-Energy  Structures 
Oh/eclii'c 

TIk'  objective  is  to  ilevelop  aiul  ilemonstrute  low-energy  structures  (Ll.S)  concepts 
tor  new  construction,  whicli  will  satist'y  the  need  for  reduced  energy  consumption. 

Tech  nival  Xiiproacli 

I'wo  ilesign  concepts  will  ultimateK  be  combined  to  \ield  the  optimum  1,1  S.  In  the 
first  design,  the  structure  is  built  aroii'id  a central  windowed  atrium  or  patio  similar  to  a 
large  skylight  that  siipidies  light  and  heat  (ssinier  daytimel  for  the  rooms.  Ihermal 
insulating  loioers  on  the  windows  will  be  used  to  control  the  light  and  heal  transfer. 
( losing  these  louvers  to  thermally  seal  the  windows  (.luring  winter  nights  can  cut  s|iace 
healing  needs  by  more  than  hall  I he  second  .lesign  coiKcpi  is  to  use  the  earth  as  an 
insulating  medium.  Since  yearly  variations  m ground  temperature  at  depths  of  8 to  10 
feet  are  small,  submerged  structures  with  a minimum  of  1-loot  earth  cover  on  lop  li' 
tiller  out  the  diurnal  Iday  night)  c\  Je  ellecis  could  pro\e  cMremely  energy  efficient. 
Coupling  both  concepts  woiikl  result  in  a 7()  to  80  percent  reduction  in  space  heating 
needs  with  the  remaining  20  to  ,^0  percent  heating  reiiuirement  being  satisfied  by  heal 
Iron)  lights,  instruments,  people,  etc. 

/•  >'  I *176177  Progress 

A continuing  el  fort  is  uni.lerway  at  the  \a\al  Weapons  ( enter  (NWC)  to  monilttr  the 
ground  temperature  grathent  to  ilepths  ol  leet.  As  ol  March  l‘)77.  a 2-year  accumula- 
tion of  dat;i  had  been  obtameil.  Analyses  have  been  coinlucted  to  compare  the  eti'ects  of 
the  two  design  concepts,  ami  ilisplav  models  ot  the  1.1  S concepts  have  been  constructed. 
,A  4-foot  by  8-toot  b\  4-inch  thick  louver  has  been  designeil  ami  tabricaleil,  and  is  now 
reatly  for  testing. 

Planned  Milesinnes  (Cnnii)lelion  Dales) 

Milestones  for  this  project  are  yet  to  be  determined. 


H-5  1 


Conservation 
Category  6.2 
NAVFAC 


Seawater  Cooling  Survey 
Ohiectii'c 

rite  objective  is  to  determine  the  best  Navy  site  lor  installing  a seawater  cooling 
system  from  four  candidate  Navy  sites  by  perlorming  bathythermographic  measurements. 

Technical  Approach 

Based  on  previous  studies  and  bathythermographic  measurements,  one  site  of  four 
being  surveyed  will  be  select,  d lor  installing  a seawater  cooling  system. 

T'Y  IhJhin  Trof>rc.ss 


I’revioiis  efforts  have  indicated  that  seawater  cooling  for  buildings  at  coastal  Navy 
facilities  is  technically  and  economically  feasible.  I'our  candidate  sites  for  a seawater 
cooling  system  have  been  identified.  A preliminary  design  of  a seawater  heat  exchanger 
has  been  completed. 


Planned  Milestones  (Completion  Dates! 

.Milestones  for  this  project  are  yet  to  'x‘  iletermmcd. 


11-52 


L 


Coiiscrvaiion 
Category  (>.2 
NAVFAC 


Navy  Cogeneration 
Ohjecihe 

The  tcclinical  and  economic  feasibility  of  developing  Navy  cogeneration  facilities  will 
be  determined  and  applicable  Navy  sites  will  be  surveyed. 

Technical  Approach 

Based  on  a survey  of  applicable  Navy  sites,  one  base  will  be  selected  for  a feasibility 
stiuly.  The  study  will  include  both  the  technical  and  economic  aspects  of  developing 
Navy  cogeneration  facilities  as  well  as  preliminary  cost  analyses  and  design  approaches. 

/•  V /V76/77  Profircss 

Ihis  project  will  be  started  in  the  future. 

Planned  Milestones  (Completion  Dates) 

Milestones  for  this  project  are  yet  to  be  determined. 


B-.S.f 


('t)nservaiion 
('aiegory  6.2 
NAVI  AC 


Low-Temperature  Heat  Recovery  Power  Systems 
Ohicdirc 

In  coiijuiictioii  with  1 kD-V,  lliL'  Navy  will  test  an  organic  Rankinc  bottoming  cycle 
in  combination  with  a diesel-electric  unit  at  NAS.  liermnda. 

Technical  Approach 

Operating  characteristics  ol'  large  Navy  diesel-electric  stations  will  be  surveyed  to 
estimate  the  applicability  of  bottoming,  followed  by  a preliminary  design  and  economic 
analysis  of  a system  lor  .i  specific  Navy  plant  at  NAS.  Hermuda.  lit  addition,  a 
determination  will  be  made  of  the  uses  and  feasibility  of  a small  organic  Rankine  cycle 
( 10  ku  or  less)  for  Navy  applications. 

/■■>’  / 9 76/ 77  Progress 

N.\S.  Ifermnda.  was  selected  as  (he  test  site.  Hie  program  plans  have  been  accepteil 
b\  M.M-OSr.s  and  1 Rl).\.  Detailed  site  data  and  diesel  engine  data  have  been  gathered, 
.ind  performance  criteria  for  N.ivy  organic  R.mkme  cycles  formulated. 

The  work  unit  for  the  small  organic  Rankine  cycles  will  be  initiated  in  the  future. 

Planned  Eldest  ones  ii  'oinpiciion  Dales  I 

October  D)77  Complete  preliminary  ilesign  for  org.inic  R.inkine  cycle  system  at  N.AS. 
Hernuida. 

■Award  .nul  monitor  contract  to  fabricate  an  organic  Rankine  bottoming  cycle 
power  system. 

Mollify  facilities  and  inst.ill  organic  Rankine  bottoming  cycle  power  system. 
Monitor  and  evaluate  operation  of  installed  organic  R.inkine  cycle  system. 
Completion  dates  for  the  second,  third,  and  fourth  milestones  are  yet  to  be  determined. 


Ci)nsorvatu)n 
('atejiorv  (v2 
NAVI  AC 

Measurement  of  Energy  Losses  in  Pipelines 
Objective 

Hie  olijectivc  is  lo  evaluate  aiul  use  instrumentation  to  locate  and  measure,  or  allow 
the  calculation  of.  energy  losses  from  steam,  air.  water,  and  gas  pipelines,  both  exposed 
and  hurictl. 

leeliiiieul  Xppmaeh 

Detection  aiul  measurement  of  energy  losses  in  pipelines  will  he  pursued  uiuler  this 
work  unit.  1 he  primary  emphasis  w'ill  he  on  steam  lines  where  losses  are  the  most  costly; 
however,  air.  gas.  and  water  lines  will  also  he  consiilered.  SI  ,,  leak  detectors  will  he 
extensively  field  tested  to  fully  exploit  their  capabilities  and  to  make  these  capabilities 
known  to  the  engineering  fiekl  divisions.  Attempts  will  he  made  to  i|Uantify  steam  leaks 
m underground  lines  after  the  leaks  are  detected  by  IK  or  SI  ,,  inspection.  SI'j,  leak 
detectors  will  he  used  to  (.letermine  their  value  to  assess  the  si/e  of  leaks.  Types  ol 
undergrouml  conditions  (wet  or  dry  soil,  standing  water,  tunnel,  direct  burial,  etc.l  will 
he  considered  for  the  effects  of  masking  the  location  and  magnituile  of  leaks.  Attempts 
will  he  maile  to  lievelop  technii|ues  and  instrumentation  tor  making  point-to-point  steam 
line  measurements  so  that  ( verall  losses  can  he  determined. 

/■■>■  / 976/77  I’roftress 

Intbrmation  trom  several  Navy  bases  having  suspected  problem  areas  have  been 
collecteil.  and  mlormalicm  from  other  bases  is  being  rei|uesteil.  Available  literature  on  the 
saicty  aspects  of  .SI  ,,  leak  detectors  was  reviewed.  No  safety  problems  were  found  lor 
this  particular  appliciition  because  ot  the  low  SI-,,  concentrations  neeileil  tor  leas 
iletection.  Two  brands  ot  SI  ,,  leak  detectors  are  on  hand  and  are  being  t'ield  tested. 
.Arrangements  were  made  for  field  tests  at  San  Diego.  California,  and  .Atsugi.  Japan,  and 
are  now  being  performeil 

I’Uiniietl  Milestones  (Completion  Oates) 

June  D)7S  Investigate  ei|uipment  and  techniciues  useil  by  steam  utility  companies  and 
other  organi/ations  for  leail  detection  and  measurement. 

December  078  Correlate  SI  ,,  decay  and  pressuri/ation  results  to  develop  single  field 
measurement  system. 

September  079  Comluct  lield  tests  using  available  lead  detection  instrumentation  (IK. 
SI  „.  and  others). 

.September  079  Investigate  lechniijues  for  (|uanlifying  leaks  located  by  detection 
instruments. 

.September  079  Monitor  and  participate  in  building  energy  loss  investigations  conducted 
by  other  federal  agencies  and  industry. 


IKS  5 


September  1979  Validate  and  improve  energy  loss  quantirication  techniques  using  test 
data  I'rom  all  available  sources. 

June  1980  I’ublish  user's  report  on  application  of  instrumentation  for  quantifying  energy 
losses  from  Navy  buildings. 

September  1980  Develop  techniques  and  recommend  instrumentation  for  determining 
the  cause,  location,  and  extent  of  energy  losses  from  steam,  hot  and  chilled  water, 
gas,  and  compressed  air  lines.  Verify  results  by  tests. 
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('oiisorvalu)ii 
( aicjiiprv  (i.J 
NAVI-U' 


Electrical  Conservation  Technology  Base 
Ohjci-iin’ 

r led  rival  eoiilrol,  ilislnlHilion.  ,iiul  [lower  Iransmission  eijuipmenl  is  liein[!  invesli- 
ealed  lor  its  eoiiservation  [lotential  aiul  aiiplieahililN'  lor  use  with  alternative  enerey 
soiirees.  A lightinu  application  eriteria  handbook  is  beiny  rlevelojied  and  lighting  advances 
investigated  lor  impact  on  energv'  coiisenalion. 

icvltnical  Xitproacli 

An  electrical  conseriation  technology  base  is  being  developerl.  This  may  inckale  the 
sizing  ot  electrical  teerlers  baseil  on  lile-c\ele  costs  rather  than  minimum  code  regulations. 
It  may  also  look  at  the  utilization  ot  eleetricity  m unregulated  rorm  as  is  obtained  I'rom 
winri  generators.  It  will  encompass  state-ol-the-art  (.levelo[iments  lor  application  to  Navy 
facilities. 

/•■y  /V76/77/V(>,gz('.v.v 

A lighting  liesign  criteria  handbook  lor  Navy  a|iiilications  was  developed.  The 
haiiilbook  contains  o|itinuim  staiulani  lighting  ilesigns  based  on  staialards  tor  ecjuivalent 
sphere  illumination  aiui  visual  comfort  [irobabilitv . A computer  program,  LliMI  N II.  was 
moililied  to  incluile  rlaylighting,  economic  analyses,  aiul  energy  savings  potential  to  aiil  in 
lighting  design  applications.  .Another  computer  program,  iletailing  a lighting  maintenartce 
procedure,  was  also  comiileterl.  I’reparation  of  a user's  manual  for  the  computer  programs 
and  the  lighting  design  a[i|ilications  h.mdbook  was  initiateii. 

I'lanncd  Milestones  (Completion  Dates) 

June  l‘)78  .Submit  dratt  lighting  applications  criteria  report  to  sponsor  for  review. 
.Se|itember  ld7X  Revise  dratt  lighting  theory,  apiilications.  and  eomputer  program  user's 
manual  into  one  document. 

I |d7(S-83  Investigate  electrical  equipment,  building  tiistribution  systems,  and  electrical 
power  transmission  systems  lor  electrical  conservation  potential  and  for  use  with 
alternate  energy  sources. 

lA'  l97d-8.'?  Investigate  lighting  ailvances  for  updating  theory  anil  applications  impacting 
on  iiuality  illumination  and  energy  conservation. 
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(’i)iiscrvation 
Category  (>.2 
NAVI  AC 

Detection  and  Measurement  of  Energy  Losses  in 
Electrical  Distribution  Systems 

Ohjectivc 

Hie  ohjectivo  is  It)  evaluate  instruineiitatioii  anil  proeeilures  to  measure  energy  lossi-s 
in  eleetrieal  distribution  systems,  determine  it  additional  investigation  is  warranted,  and 
prepare  appropriate  recommendations. 

I’ccliiiical  Approach 

I’ortable  meters  tor  determining  line  losses  caused  by  an  inadeiiuate  power  lactor 
correction  of  individual  systems,  corona  detection  meters  lor  estimating  losses  in  liigli- 
voltage  substation  components  caused  by  corona  dischargers,  and  IK  inspections  lor 
locating  faulty  connections  and  overloaded  components  will  be  evaluated.  I'ield  tests  and 
cost -e fleet ivene.ss  analyses  will  be  conducted  to  determine  il  losses  from  any  ol  these 
sources  warrant  additional  investigation.  If  so,  a plan  outlining  recommended  future 
effort  will  be  prepared. 

/■■>■  lh76/77  Prourcss 

I bis  work  unit  will  begin  in  I 'N'  l‘)7‘l. 

I’laniicd  Milestones  (Completion  Dates) 

May  l‘)7‘)  Conduct  field  tests  at  selected  Navy  bases  using  IK  ei|uipment,  power  factor 
meters,  and  corona  detection  meters  to  determine  e.vteni  of  losses. 

.September  l‘)7‘)  ( onduct  cost-i.-tt'ectivcncss  analysis  of  findings  based  on  measured  losses 
and  recommended  fi.xes. 

December  l‘)7‘>  Prepare  technical  memorandum  on  results  and  outline  plans  for  future 
effort. 
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CDiiscivalioii 
Catcgor)'  (v2 
NAVI  AC 

Analysis  of  Installed  Energy  Monitoring  and 
Control  Systems  (EMCS) 

Objective 

1 \i>liMs;  1 MI'S  .iiv  hcini:  i.'\;miiiK'd  to  klcnlil'y  paraincti.’rs  allcLting  liiluiv  procurc- 
iiK’iil  and  system  dc\elopmcnt. 

/ eeh  nieul  I pfiroueli 

I xistiiii;  cncryy  monitorini:  and  control  systems  will  he  examined  for  ml'ormation 
atreetine  lutiire  proeuiement  and  system  development,  ineliiding  system  costs,  eeonomie 
and  operational  henetits.  relative  utili/ation  ol'  system  leatures,  system  shorteominjis  aiul 
ilesirahle  avkiitions.  operatii>n  and  maintenance  problems  lor  the  system  anil  components, 
and  other  related  parameters.  These  data  will  be  used  to  develop  site  survey  and  project 
development  methodology  , alone  with  ymidance  lor  perTormine  analyses  oT  system  eco- 
nomic elTectiveness. 

/■  V /V76/77  j’ntiireas 

1 M('S  were  evaluated  m terms  of  operational  elTectiveness  and  economic  savings. 
The  direct  and  hidden  benefits  were  studied  to  determine  [lossible  applications.  Txpan- 
sion  possibilities  were  also  studied  to  establish  the  optimum  monitoring  and  controlling 
capabilities  needed  for  a facility  such  as  (amp  I'endleton.  Results  were  reported  in  a 
technical  memorandum. 

The  Honeywell  Delta  21)00  TVK'S  at  (amp  IVndleton  was  evaluated,  and  the  data 
were  analy/ed  to  deltrniine  the  cost  savings  attributable  to  the  installation  of  the  system. 
•A  technical  memorandum  on  the  evaluation  was  is,,ued.  .Although  the  (amp  I’endleton 
Honeywell  system  was  installed  for  maintenance  and  manpower  savings,  its  ability  to 
control  energy  usage  and  eliminate  some  wasteful  practices  resulted  in  a payback  period 
of  about  one  year.  The  capability  of  expanding  the  system  to  directly  address  energy 
management,  including  electricity  consumption  and  demand,  is  also  important.  Monitor- 
ing of  the  expansion  of  the  ( amp  I’endleton  system  was  started.  .Significant  I'indings  on 
other  TMCS  were  sumniari/ed.  and  a data  file  of  useful  documents  compiled. 

I’lattned  Milestones  (Completion  Dates) 

June  H)7‘)  I’erform  technical  evaluations  of  effectiveness  of  inst.illed  systems  and  report 
results  in  technical  memoranda. 

June  D)7‘)  Analy/e  load  selection  and  resultant  economic  benefits  for  inclusion  in 
existing  economic  analysis  guidelines. 

July  197‘)  An.ily/e  incremental  expansion,  (Hocurernent,  and  maintenance  experience  for 
correlation  with  system  technology.  Report  significant  results  to  sponsor  in  a 
technical  memorandum. 
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September  h)7^)  Prepare  teelinical  note  on  recommended  utilization  and  potential  eco- 
nomic benefits  of  conventional  monitoring  and  control  system  technology. 
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Conservation 
Category  6.2 


NAVFAC 

Energy  Conservation  Handbook 
Objective 

Tlic  objective  is  to  prepare  an  energy  conservation  manual  for  use  by  base  level 
engineers. 

Technical  Approach 

NHS  has  a contract  to  prepare  an  energy  conservation  handbook  for  the  .Air  I'orce. 
The  Services  have  similar  facilities  and  conservation  problems.  The  approach  is  for  CTT. 
to  provide  technical  support  ami  review  of  the  htmdbook  as  it  is  formulated  to  ensure 
that  it  meets  the  basic  retiuircments  of  the  Navy,  as  well  as  the  other  Services.  A 
handbook  for  new  constrtiction  was  cotnpleted  in  September  1^77  by  NHS.  I'urther 
refinement  and  iiuantification  is  anticipated  to  adapt  this  handbook  for  Navy  ni.liminarv' 
design  applications,  the  energy  conservation  investment  program,  and  new  military  con- 
struction. Handbook  modifications  and  tipdates  will  be  accomplished  by  contract. 

I Y I V76/77  Progress 

The  final  drafts  of  Volumes  1 and  11  of  the  ,\I' 'NBS  energy  conservation  handbook 
have  been  completed.  CliL  ettergy  progrtim  engineers  rer  iewctl  the  handbook';  for  adapta- 
tion into  ti  Navy  energy  handbottk.  I'his  review  will  be  culmitiated  in  a work  statetnent 
for  a ilraft  Navy  energy  handbottk  to  be  accomplished  by  contract. 

Planned  Milestones  (Completion  Dates) 

September  l‘)7‘)  Publish  final  new  construction  Navy  energy  handbook  (by  contract). 
September  IdS.S  Complete  three-year  updates  of  conservation  handbooks  (by  contract). 
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Conservation 
Category  6.2 
NAVFAC 


Energy  Optimization  Handbook  for  Navy  Base  Planning 
Ohjcciive 

Hie  ohjeetive  ts  to  provide  a lumdliook  to  predetet mine  optiinuni  mixtures  of 
etutrotitnentally  driven  power  systetns  atid  energy  eonservatioti  systems  lor  plannitig  naval 
appiteatiotis. 

icchnicul  {pprinicli 

( ritieal  operatiotial  and  eeotiotnie  parameters  for  eotiservatioti  devices  atui  power 
systetns  wdl  he  iilentifieil  atul  fot tnulaterl  for  quatitilication  sititahle  lor  use  iti  a systetns 
optimi/atton  procedure,  leclmical  inputs  Irom  applications  engineeritig  and  all  other 
etigineermg  rlivisiotts  with  conservation  and  power  system  assignments  will  lorm  the  basis 
for  Ibrmulating  unit  characteristics.  .Since  the  evolvement  of  an  energy  optimization 
proceilure  encompasses  a large  volume  of  technology  yet  to  he  developed,  a numher  ol 
specific  products  of  limited  scope  are  defined,  ultimately  leading  to  the  final  procedure. 
Hie  basic  optimization  procedure  will  he  available  as  an  approximate  method  using 
parametric  curves  atul  liaiul  calculations,  aiul  also  in  a computerized  version  lor  more 
sophisticated  computation.  Documentation  of  the  optimization  procedure  will  he  in  the 
form  of  an  energy  optimization  handbook  for  Navy  base  planning  and  will  he  updated 
perioilically . 

I ) I<f7f>l77  I’nifircss 

An  economic  .m.ilysis  computer  program  was  identilicvl  as  compatible  with  N.\V- 
I .\(  l’-442.  "I  conomic  .Analysis  I hitulhook.''  Sensitivity  analysis  subroutines  were  adiled 
to  the  optimization  iiuulel.  A work  request  to  initiate  .iccomplishments  ol  milestones  was 
issueil. 

Plamu’d  MiU'sionvs  ( Camplciion  Dales) 

September  147‘)  Devekip  machine  program  for  energy  optimization  of  Navy  iiist.illations. 
May  IhSO  Complete  optimization  planning  guide. 

Contmiiing  Hpd.ite  optimization  planning  guide  periodically. 


(oiiservalioii 
Category  (t.2 
NAVI  A{ 

Energy  Systems  Application  Survey 
Ohjcciivc 

The  potential  tipplieations  ol  energy  eonser\ation  devices  at  Navy  bases  will  be 
ileterinined.  Included  will  be  a comparison  ol  competing  conservation  alternatives  and  a 
determination  ol  the  resulting  economic  payback. 

lechnical  Approach 

To  identify  the  best  allocations  of  conservation  RiVD  funding,  a base-by-base 
conservtition  applic.ilion  itKiikel  survey  will  be  conducted.  1 tich  base  will  be  handled  as  a 
liistinct  entity  .md  competing  consenation  alternatives  will  be  priorili/ed 

rV  I <)7hl77  Progress 

I'hts  project  wtll  be  startei.1  in  the  tiiture. 

Planned  Milestones  t Completion  Dates) 

Perform  energy  conservation  systems  applicattoti  survey. 

Update  survey  ;is  neevled. 

Milestone  completion  ilates  are  yet  to  be  determined. 


Conservation 
Category  6.2 
NAVFAC 


Application  Engineering  Studies 
Objective 

Tlie  objective  is  to  provide  RDT&H  assistance  to  coordinate  a continuous  How  of 
teclinology  from  national  energy  programs  to  Navy  field  activities  and  others. 

Technical  Approach 

The  RDI'&l'  applications  engineering  effort  represents  the  direct  application  of 
technology  to  activities  at  Navy  bases,  NAVl'AC  headquarters,  and  engineering  field 
divisions,  and  is  designed  to  ease  the  implementation  of  conservation  devices  and  installa- 
tions of  new  power  systems  throughout  the  Navy.  It  is  the  responsibility  of  the 
applications  engineer  to  coordinate  requests  for  RDT&l:  wdth  the  appropriate  program 
persotmel  at  CliL  to  fulfill  the  reqidrements  of  the  request  within  C'TL  capabilities.  It  is 
the  responsibility  of  C'liL  principal  engineers  in  energy  conserv'ation  and  advanced  power 
systems  to  maintain  current  technology  bases  in  their  areas  of  expertise.  It  should  be 
recogni/.ed  that  many  requests  for  RD'I&T  are  within  the  technical  capabilities  of  the 
applications  engineer,  f ield  representation  is  mandatory  for  the  installation  of  a system  at 
a Navy  base  that  is  under  development  by  ( l.L. 

At  least  one  applications  engineer  will  be  dedicated  full  time  for  the  duration  of  the 
program  to  coorditiate  the  solution  of  technical  problems  in  the  field,  fhis  effort  involves 
important  C'f.L  interfaces  with  NAVl'AC  field  activities,  and  engineering  field  divisions, 
the  Navy  I nergy  Office,  1 RDA,  other  federal  agencies,  and  industry. 

The  transfer  of  energy  technology  in  bulk  is  disseminated  in  a wide  variety  of  ways; 
overview  brochures,  the  CI  L linergy  Newsletter,  fechdata  Sheets,  progress  reports  to 
NAVl'AC.  detailed  handbooks,  and  formal  ( I L Technical  Memorandums.  Notes,  and 
Reports.  Distribution  of  publications  is  controlled  by  NAVM.AI'  Instruction  5720. 7A. 
however,  and  as  w'ide  a distribution  as  possible  is  sought  for  linergy  Program  Office 
documentation.  The  transfer  of  technology  into  the  energy  program  for  Navy  bases  is 
primarily  the  collective  responsibility  of  every  engineer  and  manager  in  ( liL  with  energy 
RDI&l  assigtiments  and  constitutes  a significant  portion  of  their  work  load. 

/•'>■  I <176/77  Pronress 

Ten  recpiests  tor  assistance  relating  to  energy  problems  at  Navy.  DOI).  and  other 
agency  facilities  has  been  completcil.  A continuing  effort  is  being  expended  to  apply  and 
relate  RDI&l  projects  to  the  licld. 

Wind  aiul  solar  monitt)rmg  at  (cnierville  Beach  has  been  completed.  Data  cor- 
responding with  the  I urek.i  data  was  assembled  and  correlated.  ,\  technical  memorantium 
on  the  summary  ol  the  six  assistance  projects  tor  T't'  I ‘176  w'as  completed.  A draft  of  the 
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SRI  study  at  tlie  Rugot  Sound  Naval  Ship  Yard  on  tlic  relationship  of  output  to  energy 
input  was  reviewed.  A state-ol-the-art  sndv-  was  perlomied  on  .solar  cells  for  cathodic 
protection  of  remote  underground  pipelines. 


Planned  Milestones  (Completion  Dates) 

Continuing  I’erform  and  coordinate  application  engineering  studies  as  required.  Docu- 
ment each  task  as  completed. 

Continuing  Provide  technology  transfer  from  C'PL  to  NAVI'.AC.  its  engineering  field 
divisions,  and  field  activities.  Interface  with  federal  agencies  and  industry. 

Continuing  Review,  solicit,  and  generate  Techdata  Sheets.  Cl  L Ihiergy  I'orum  newsletter 
articles,  and  other  technical  publications. 

Continuing  Perform  energy  applications  engineering  for  Navy  requestors  incluuing  labor, 
equipment,  and  instrumentation  as  needed. 


& 
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Conservation 
Category  6.2 
NAVFAC 

Study  of  Capital  Expense  Premium  to  Be  Allowed 
for  Energy  Saving  Physical  Plant  Investments 

Ohjectivi- 

rite  ohjectivc  is  to  provide  a inctliod  to  compute  tlie  premium  in  capital  investment 
to  ensure  against  extreme  I'uel'energy  price  escalation.  The  ditTerential  investment  justi- 
fied to  offset  differential  fuel  cost  escalation  is  the  desired  result. 

Technical  Approach 

.\  study  related  to  ftiel  cost  escalation  and  the  eonsequenees  of  not  achieving  energy 
independence  in  the  L'nited  States  is  the  premium  in  capital  expense  that  the  government 
should  allow  for  energy  saving  physical  plant  investments,  l inalization  of  the  capital 
premium  study  will  follow  the  completion  of  the  fuel  escalation  study  since  much  of  its 
input  is  based  on  I'uel  pricing.  The  final  result  of  both  products  wall  relate  to  current 
Navy  eeonomie  practices  and  recommend  appropriate  changes. 

/•■>  l')7ol77  Troiircss 

I wo  strategies  have  been  develo/vd  tlial  determine  the  jvremium  to  be  allowed  for 
energv  saving  eonstriution:  one  primarily  for  the  short  term  and  the  other  for  the 
mtermeiliate  to  long  term.  A dratt  ol  the  linal  report  has  been  completed. 

rills  project  IS  unlimded  m 1 V I'C’H. 

Thinned  ^lile^ioncs  H onipleiion  Dates) 

Develop  new  concepts  basetl  on  prior  work. 

Prepare  documentation  ol  new  concepts. 

Milestone  completion  dates  are  yet  to  be  determined. 
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Conservation 
Category  6.2 


NAVFAC 

Data  Compilation  for  Energy  Consumption  and 
Facility  Operational  Statistics 

Ohjedive 

I he  objeetive  is  to  eonipile  on-sife  ilalu  and  statistics  related  to  energy  demand  and 
consumption  at  naval  installations. 

Technical  Approach 

I'uel  anil  electrical  consumption  data  are  available  on  a base-by-base  tabulation  Irom 
a computer  program  Defense  l iiergy  Information  System  for  Navy  Utilities  ( 1)1- IS-II ). 
riie  program  contains  consumption  and  cost  of  coal,  petroleum  products,  electricity, 
steatn  and  hot  water,  natural  gas  and  propane,  or  liquified  petroleum  gas.  and  the  Ih73 
(baseline)  consumption.  b\  month,  for  each  of  .S80  activities.  I'his  data  will  be  analyzed 
and  aligned  as  to  parameters  of  interest,  such  as  climate,  geographical  location,  fuel 
transportation  cost,  and  types  of  energy  systems  on  base.  The  actual  breakdown  in 
energy  demand  by  end-use  category  is  not  available  from  1)1  IS-ll.  and  on-site  monitoring 
and  investigation  will  be  required  at  typical  Navy  bases  to  be  able  to  accurately  estimate 
etui-use  energy  consumption.  ] he  operatitig  and  maintenance  cost  and  reliability  of 
existing  boilers,  die.sel  engines,  gas  turbines.  IIV'.AC  systems,  and  other  power  facilities  are 
of  importance  to  allow  the  quantitative  comparison  of  new  power  system  candidates  with 
current  f.icihties. 

/•■>■  1^)76177  Troarcss 

lechnical  Memorandum  M-52-77-4.  ‘■|’rehmmary  Kepoit  on  the  1 stimation  of  1 lui- 
I'se  of  Navy  base  I iiergy  ( onsumption."  has  been  printed.  Two  different  methods  of 
estimating  end  u.se  of  electrical  energy  at  the  I’oint  \1ugu.  California.  Navy  complex 
(I’.MK  ) compared  well.  The  simpler  method  could  be  used  to  obtain  a Navy-wide 
estimate  of  end  use.  by  questionnaire,  m an  expeditious  manner,  laui-use  categories 
appropri.ite  to  the  Navy-wide  extension  of  this  study  have  been  devised. 

Space  heating  use  and  cost  lor  over  .‘'(.K)  separately  accountable  Navy  activities  have 
been  estimated  from  the  I 'l'  l‘)7()  l)IdS-ll.  .V  similar  estimate  has  been  made  for  a fewer 
number  ol  activities  for  air  conditioning  energy  consumption  and  cost.  Ihe  method  used 
for  both  ot  these  estimates  is  essentially  the  same  as  those  used  for  the  special  survey  of 
Navy  and  Marine  Corps  family  housing. 

Acquisition  of  the  I nergy  Data  Mobile  l.aboratory  (1  DML)  will  increase  the  number 
ol  locations  at  which  measurements  can  be  made  due  to  time  saved  in  transportation  of 
instrumentation  and  set  up  at  measurement  sites,  as  well  as  ininimi/ing  handling  damage. 


B-67 


r 


Modifications  to  the  l:I)ML  vehicle  sliell  have  been  made  for  the  installation  of  instru- 
mentation. A l.bOO-mile  shakedown  trip  demonstrated  the  reliability  of  the  vehicle. 

Assistance  to  the  PMTC,  Point  Mugu.  California,  Public  Works  Department  Hnergy 
Officer  was  provided.  Installation  of  IbO  additional  watt-hour  meters,  36  of  which  have 
pulse  generation  features  permitting  continuous  recording  of  electrical  consumption  and 
calculation  of  usage  rates,  has  been  completed.  Transmission  will  be  over  available 
telephone  lines  through  the  use  of  encoders  and  decoders  and  data  loggers,  feeding  into  a 
computer-compatible  tape  recording  device. 

All  planned  instrumentation  has  been  checked.  Field  measurements  using  the  FDML 
have  begun. 

I’laniicd  Milestone.s  (Completion  Dales) 

Continuing  Acijuire  and  store  fuel  and  electrical  power  consumption  and  cost  data. 
Report  annually. 

Continuing  Collate  energy  demand  data  and  analyze  for  causal  relationships.  Report 
annually. 

Continuing  Inventory  shore  activity  power  systems  and  compile  data  on  performance. 

maintenance,  and  reliability.  Report  annually. 

Continuing  Measure  the  end  use  of  energy  (light,  heat,  cooling,  losses,  industrial,  and 
other)  at  bases  representing  a spread  of  climatic  types  for  periods  necessary  for 
establishing  long-term  patterns. 

.September  l‘>7S  Rrovide  special  assistance,  advice  and  in/'ormation  to  Ihc  .\ .AVI  .AC/ 
NI  SO  Ifl  Lh  air-conilitioning  tune-up  and  other  data-base-rclatcd  activities. 


! 
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NAVSEA  (6.3)  — NAVAIR 

NAVAIR  (6.4)  — NAVFAC 

NAVFAC  (6.4)  I—  NAVSEA 


2.3.3  Naval  Sea  Systems  Command  (NAVSEA) 

New  Energy  Sources 
P.E.  62765N 

Task  Area  SF  57-571-005 
Introduction 

Tlie  NAVSEA  exploratory  development  program  is  essentially  an  ongoing  effort  to 
review  and  analyze  the  state-ot-the-art  in  energy  technology  as  it  may  be  applied  to 
shipboard  systems.  Tliis  program  includes  investigation  of  the  two  broad  energy  tech- 
nology areas:  energy  conservation  aboard  ship  and  new  fuel  sources.  The  energy  conserva- 
tion aboard  ship  eltort  emphasizes  the  development  of  more  efficient  shipboard 
machinery  systems.  The  new  fuel  sources  effort  is  oriented  towards  the  development  of 
nonpetroleum  tossil  fuel  sources.  The  primary  emphasis  of  this  effort  is  the  conversion  of 
oil  shale,  tar  sands,  and  coal  into  liquid  fuels  for  shipboard  use  that  would  meet  military 
tuels  specitication.  The  direction  ot  the  energy  conservation  aboard  ship  effort  is  signifi- 
cantly different  from  that  of  the  new  fuel  sources  effort.  (These  two  efforts  are  not 
actually  distinct  tasks  funded  separately  ■■  ''  'i  the  energy  conservation  aboard  ship  and 
new  tuel  sources  work  unit.)  A flexibil  mphasis  between  the  two  broad  technical 

areas  must  be  maintained  to  allow  lor  '■ation  ot  new  developments  and  changes  in 

emphasis  in  the  national  energy  program,  ilowever,  for  categorization  purposes,  the 
energy  conservation  aboard  ship  effort  is  described  separately  in  this  energy  conservation 
category.  Similarly,  the  new  tuel  sources  effort  is  described  in  the  synthetic  fuels 
category. 

Figure  B-2  shows  the  overall  NAVSFA  exploratory  development  program  in  energy 
conservation.  This  figure  shows  the  program  logic,  the  interrelationships  between  work 
units,  and  the  progression  of  data  and  products  through  the  development  sequence.  It 
also  shows  how  the  exploratory  development  program  is  related  to  the  follow-on  ad- 
vanced development  and  engineering  development  programs. 
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Figure  B-2.  NAVSEA  ENERGY  CONSERVATION  PROGRAMS 


Conservation 
Category  6.2 
NAVSEA 


Energy  Conservation  Aboard  Ship 
Objective 

Energy  conservation  technology  for  shipboard  systems  emphasizes  the  development 
of  more  efficient  shipboard  machinery  systems.  This  exploratory  development  phase  seeks 
to  determine  the  potential  for  reduced  fuel  consumption  in  future  ships  and  craft 
through  the  implementation  of  alternative  propulsion  and  auxiliary  subsystems  and  to 
solve  the  technological  problems  that  represent  impediments  to  hardware  demonstrations 
in  the  6.3  Category  and  6.4  Category  programs.  The  goal  is  to  realize  a 15  percent  to  70 
percent  improvement  in  the  efficiency  of  individual  systems  and  at  least  a 20  percent 
efficiency  improvement  overall. 

Technical  Approach 

The  technical  approach  consists  of  several  parallel  efforts: 

• The  future  nonnuclear  lleet  is  to  be  characterized  in  terms  of  projected  ship 
types,  powering  requirements,  requisite  mission  capabilities,  and  anticipated  date 
of  fleet  implementation.  Projections  of  fleet  characterization  are  based  upon  the 
Surface  Warfare  Plan,  POM  submissions,  tlie  Extended  Planning  Annex,  and 
extrapolations  to  the  year  2000.  Powering  requirements  for  proposed  ships  and 
craft  are  calculated  based  upon  the  projected  mission  requirements  and  the 
anticipated  displacements  and  hull  forms. 

• Propulsion  and  auxiliary  systems  alternatives  are  to  be  synthesized  to  identify 
energy-related  design  parameters.  These  proposed  systems  are  to  be  evaluated  in 
terms  of  their  ability  to  effect  minimum  energy  consumption  and  life-cycle  cost, 
while  satisfying  operational  requirements. 

• Developmental  problems  and  risks  arc  to  be  identified  for  systems  that  offer  the 
potential  of  minimum  fuel  consumption  after  analysis  on  a total-ship  basis. 

• Where  the  necessary  technology  base  is  not  sufficient,  exploratory  development 
programs  are  to  be  directed  toward  demonstrating  the  feasibility  of  pursuing 
hardware  demonstrations.  Upon  realization  of  the  potential  of  competing  con- 
cepts, either  project  termination  (where  no  advantage  can  be  demonstrated)  or 
graduation  into  advanced  development  is  to  be  recommended. 

• Where  total-ship  systems  analyses  result  in  positive  recommendations  for  imple- 
mentation of  systems  currently  in  the  developmental  cycle,  the  existing  program 
is  to  be  expedited  to  the  extent  necessary  to  ensure  a reasonable  probability  of 
component  availability  relative  to  a projected  ship  construction  schedule. 

• Ba.sic  re.search  and  related  interagency  efforts  are  to  be  continuously  monitored  to 
identify  new  concepts  that  offer  energy  conservation  potential.  Continuing  explor- 
atory development  programs  are  to  be  structured  on  this  basis. 


• In  terms  of  changing  llect  patterns,  propulsion  and  auxiliary  systems  analyses  are 
to  be  reassessed  on  a continuing  basis  to  accommodate  new  machinery  system 
requirements  not  foreseen  in  previous  studies. 

DTNSRDC,  Annapolis,  is  block  funded  to  manage  the  overall  energy  conservation 
aboard  sliip  and  new  fuel  sources  effort.  A considerable  portion  of  the  analytical  work 
involved  will  be  distributed  to  various  other  Navy  organizations  and  qualified  contractors. 
Organizations  other  than  DTNSRDC  participating  in  this  program  include: 

• Naval  Ship  Engineering  Center,  Hyattsville,  Md. 

• Naval  Ship  Engineering  Center,  Philadelphia  Division 

• Hydronautics.  Inc. 

• J.J.  Henry  Co. 

• Stanford  Research  Institute 

• Battelle  Memorial  Institute,  Columbus  Laboratories 

• PER.  Inc. 

• Booz-Allen  & Hamilton,  Inc. 

• I'etra  Tech.  Inc. 

/•T  J 976/77  Progress 

The  energy  conservation  aboard  ship  effort,  which  is  directed  at  the  future  non- 
nuclear fleet,  was  initiated  in  FY  1975  with  the  analysis  of  machinery  systems  options 
for  baseline  gas  turbine-powered  destroyer  and  hydrofoil  platforms  representative  of  the 
future  lleet  vehicles.  These  analyses  form  the  basis  for  projections  of  the  energy  conserva- 
tion potential  of  the  various  options  for  future  vehicles  and  for  components  and  systems 
development  under  the  associated  advanced  and  engineering  development  efforts.  When 
necessarv',  laboratory  investigations  are  conducted  to  supplement  existing  data. 

To  establish  baseline  characteristics  that  could  be  used  to  extrapolate  the  require- 
ments of  future  ships  and  craft,  energy-related  design  parameters  and  energy  consumption 
characteristics  of  flic  major  subsystems  of  destroyer  and  liyilrofoil  ba.selines  were  deter- 
mined during  lA'  1975.  Based  upon  1975  data,  a total  of  90  propulsion  system  and  48 
ship's  service  electrical  system  alternatives  were  synthesized  during  FY  1970.  These  two 
subsystems  were  initially  considered  because  the  remaining  shipboard  auxiliary  subsystems 
are  dependent  upon  the  characteristics  of  these  major  subsystems.  F'irst.  these  were 
screened  according  to  their  fuel  consumption  characteristics  over  typical  mission  profiles. 
Detailed  analyses,  including  perlbrniance.  life-cycle  cost,  effectiveness,  and  developmental 
risk  assessment,  were  coiulucted  for  those  concepts  that  exhibited  superior  fuel  consump- 
tion characteristics.  Based  on  NAV'SliA  recommendation,  a computer  program  to  conduct 
life-cycle  cost  analyses  and  of  a realistic  procurement  schedule  which  considered  logistics 
cost  impact  was  developed. 

In  FY  1976.  the  major  energy  users  (exclusive  ol  propulsion  and  electrical  genera- 
tion) were  identified  for  the  two  baseline  platforms.  A program  plan  to  analyze  the 
energy  intensiveness  of  major  auxiliary  system  options  was  formulated.  A study  of 
destroyer  lighting  systems  was  completed  in  FY  1971  amj  several  hardware  areas  were 
recommeniled  for  shipboard  suitability  studies  and  cost  analysis.  Analyses  of  the 
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destroyer  platform  hydroiiic  pumping  systems  were  initiated  in  F-Y  I ‘>71'  and  preliminary 
investigations  of  IIVAC  systems  were  initialed  preparatory  to  formulating  a work  state- 
ment to  be  issued  as  an  KI  P for  detailed  studies. 
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A eontract  was  awarded  in  F'Y  1977  to  procure  a Shipboard  Total  laiergy  Model 
(STPM).  Ibis  model  would  allow  integrated  energy  studies  of  all  shipboard  systems  to 
identify  optimum  energy  conservative  arrangements  on  a total  ship  basis. 


As  an  outgrowth  of  the  survey  and  assessment  studies,  several  specific  tasks  were 
initiated  in  FY  1976-77.  An  analysis  of  the  response  of  free-turbine  engines  for  ship’s 
service  power  applications  was  conducted.  A compilation  of  an  energy  data  bank  for 
shipboard  machinery  systems  documentation  was  initiated.  A study  of  shipboard  diesel 
noise  and  failure  data  was  initiated 


During  FY  1977.  a computer  model  was  completed  and  is  being  used  to  conduct 
detailed  cost  studies  of  those  electrical  and  propulsion  options  that  are  energy  conserva- 
tive. Concepts  meeting  criteria  for  payback  period  and  cumulative  life-cycle  savings  have 
been  recommended  for  further  development.  The  study  to  identify  shipboard  diesel 
failures  arid  their  causes  was  completed  and  the  results  are  being  integrated  with  other 
ongoing  propidsion  and  electrical  studies.  Recommendations  for  development  of  advanced 
propulsion  and  ship's  service  systems  were  made  and  procurement  actions  and  ship 
impact  studies  were  initiated  as  6.3  or  6.4  tasks  as  appropriate.  A contract  was  let  to 
study  a new  type  of  propulsion-tlerived  ship's  service  power  using  liquid  cooled  generators 
and  associated  components. 

Shiplioard  suitability  studies  of  lighting  .sy.stems  were  completed,  as  were  the  a.s.so- 
ciated  cost  analyses.  Candidate  lighting  systems  were  recommended  for  further  develop- 
ment. 

Ihe  destroyer  hydronic  pumping  system  analyses  were  completed  and  cost  analyses 
of  various  energy  conservative  options  were  conducted.  Considerable  emphasis  was  placed 
upon  resolution  of  technological  problems  concerned  with  alternative  shipboard  com- 
ponents and  systems  preliminary  to  initiation  by  F'Y  1978  of  hardware  demonstrations 
under  the  advanced  and  engineering  development  programs. 

An  RF'l’  was  prepared  and  issued  to  investigate  IIVAC  systems.  Design  criteria  will 
be  reviewed,  alternative  IIVAC  configurations  will  be  synthesized  and  analyzed,  and  cost 
and  effectiveness  data  will  be  collected. 

The  STliM  contract  was  initiated,  the  resulting  program  installed  on  DTNSRDC’s 
CIX'  6700  computer,  and  a series  of  validating  test  cases  exercised.  A library  of 
component  data  was  developed  to  serve  as  baseline  reference  data  for  the  STFM.  A study 
of  energy  storage  systems  potentially  compatible  with  shipboard  requirements  was  con- 
ducted and  the  results  integrated  into  the  STliM  component  library. 
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The  future  fleet  was  characterized  in  terms  of  ship  type  and  powering  requirements 
so  as  to  provide  mechanisms  for  scaling  the  baseline  results  to  projected  future  ship  types 
and  provide  for  prioritization  of  developmental  efforts. 

Planned  Milestones  (Completion  Dates) 

FY  1978— Establish  the  feasibility  of  using  the  main  propulsion  system  to  provide  ship’s 
service  power  for  the  baseline  platform  and  extrapolated  to  other  ship  classes. 
Lighting  system  components  will  be  procured,  tested  shipboard  incompatibilities  will 
be  resolved,  and  the  transition  into  advanced  and  engineering  development  will  be 
pursued,  as  appropriate.  Technological  problems  associated  with  advanced  efficient 
pump  elements  and  drives  will  be  addressed,  and  a program  for  their  resolution  will 
be  initiated.  Commonality  between  the  many  shipboard  pump  systems  will  be 
emphasized.  The  baseline  HVAC  systems  analysis  will  be  completed  and  cost  and 
effectiveness  data  collected  and  analyzed.  Ship  suitability  studies  will  be  completed 
on  energy-efficient  systems  and  the  critical  technical  problems  will  be  addressed. 
Specific  energy  storage  systems  will  be  evaluated  in  conjunction  with  baseline  total 
energy  analyses.  An  integrated  total  ship  design  methodology  whose  goal  is  the  op- 
timally energy  efficient  ship  based  on  mission  requirements  will  be  developed. 

1979-82- Reassess  continually  the  R&D  priorities  in  terms  of  the: 

• Changing  nature  of  the  fleet. 

• Developmental  programs  evolving  from  basic  research  efforts. 

• Concepts  developed  for  unrelated  applications  that  appear  to  have  merit  for  naval 
systems. 

• Demonstration  of  suitability  for  further  development  leading  to  tleet  implemen- 
tation of  attractive  concepts. 

• Satisfactory  solution  of  a critical  developmental  problem. 


B-76 


ENERGY  CONSERVATION 
ADVANCED  DEVELOPMENT  (6.3) 
NAVAIR 


NAVSEA  (6.3)  — NAVAIR 

NAVAIR  (6.4)  I— NAVFAC 

NAVFAC  (6.4)  I — NAVSEA 

NAVSEA  (6.4) 


2.4  ADVANCED  DEVELOPMENT  (6.3) 


2.4.1  NAVAIR 
Aircraft  Energy  Conservation 
P.E.  63210N 
Project  v\/05XX 

Introduction 

N.W.MR  (1.2  c.xploratory  ilcvclopmcnt  work  in  l‘)7X  is  e.xpectcd  to  result  in 
;ulv:meeil  developmetit  tasks  in  1 \AV.\IK  airrcntly  has  one  Category  6.3 

lirojeet  with  direct  energy  eonservation  henel'its.  even  thougli  tlie  primary  objective  is 
ilireeted  at  engine  applications.  Iliis  project  is  incluiled  in  this  section  for  int'ormation, 
even  thougli  it  is  not  lundeil  as  part  ol  the  Navy  I nergy  R&l)  Program. 
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Conservation 
Category  6.3 
NAVAIR 


Long  Endurance  Aircraft  Engine 
Objective 

Tl\e  objective  is  to  initiate  tl\e  development  of  a lugh-effieiency  engine  for  applica- 
tion to  Navy  long-endurance  patrol  aircraft. 

Technical  Approach 

Tlie  engine  will  be  built  around  an  existing  engine  core.  Fan  and  shaft  engines  will 
be  considered.  During  F'Y  D)77,  the  propulsion/airframe  analysis  program  will  determine 
the  cycle  requirements  for  the  engine.  During  F'Y  1978-80,  the  development  ot  the 
engine  will  be  continued  and  completed. 

l Y I h76 177  Progress 

Ftiis  project  will  begin  in  F'Y  1978. 

Planned  .Milestones 

Initiate  propulsion/airframe  analysis  program. 

Complete  propulsion/airframe  analysis  program. 

Initiate  engine  development. 

('omplete  engine  fabrication  and  initial  operational  checkout  (two  engines). 

Complete  engine  advanced  development,  sea-level  and  altitude  test  programs,  and  asso- 
ciated subsystem  development. 
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ENERGY  CONSERVATION 
ADVANCED  DEVELOPMENT  (6.3) 
NAVFAC 


2.4.2  NAVFAC 

Shore  Facilities  Energy  Conservation 
P.E.  63724N 
Project  Z0829 

Introduction 

Many  NAVl'AC  elTorts  in  c.xploratory  i.lcvclopniont  arc  directed  toward  adapting 
existing  technologies  to  naval  lacilities  applications.  In  some  iii-stances,  the  technological 
adaptation  accomplished  may  be  siirficient  to  allow  the  work  i.nit  to  proceed  directly  to 
full-scale  testing/demonstration  under  engineering  development.  However,  in  other 
instances,  uncertainties  in  the  present  state-of-t lie-art  are  such  that  project  definition  has 
not  been  attempted  beyond  advanced  development. 


»-X3 


Conservation 
Category  6.3 
NAVFAC 


Navy  Cogeneration 
Objective 

A teclinical  and  economic  analysis  will  be  made  of  equipment  and  design  concepts 
for  developing  Navy  cogeneration  facilities. 

Technical  Approach 

An  in-depth  analysis  for  cogeneration  plants  will  be  performed  on  all  applicable 
Navy  sites  resulting  from  the  exploratory  development  efforts.  A public  works  cogenera- 
tion planning  guide  will  be  developed. 

FY  1976177  Frogress 

This  project  will  be  started  in  the  future. 

Planned  Milestones  (Completion  Dates) 

Milestones  for  this  project  are  yet  to  be  determined. 
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Conservation 
Category  6.3 
NAVFAC 


Electrical  Systems  Experiments 
Objective 

NAVFAC'  will  verify  and  apply  theory  developed  from  electrical  conservation  tech- 
nology base  project.  Automatic  lighting  control  systems  for  quality  illumination  and 
electrical  conservation  will  be  developed  and  tested,  and  a lighting  maintenance  sched- 
uling computer  program  will  be  developed. 

Technical  Approach 

Electrical  systems  experiments  will  verify  and  apply  theory  developed  from  the 
electrical  conservation  technology  base.  This  may  include  the  development  and  evaluation 
of  devices  and  equipment  that  can  operate  effectively  on  unregulated  electrical  energy.  It 
will  include  appropriate  modifications  and  switching  networks  for  building  electrical 
distribution  systems  so  that  effective  utilization  of  commercial  and  alternate  sources  of 
electricity  can  be  achieved. 

One  often  overlooked  area  for  energy  conservation  is  maintenance.  Systems  are 
often  overdesigned  to  compensate  for  poor  maintenance.  Poor  maintenance  also  leads  to 
higher  system  operating  losses.  Attention  to  maintenance  can  reduce  both  overdesign  and 
operating  losses.  Minimizing  the  losses  in  the  transmission,  distribution,  and  consumption 
of  electricity  leads  to  significantly  better  regulation,  which  in  turn  leads  to  a higher 
operating  efficiency.  Increased  efficiency  and  reduced  overdesign  results  in  tangible 
electrical  conservation.  Because  of  the  leverage  that  often  exists  between  energy  costs  and 
labor  costs,  increased  maintenance  can  lead  to  a reduction  in  electricity,  an  increase  in 
jobs,  and  an  overall  reduction  in  costs,  while  maintaining  the  same  level  of  operational 
benefits. 

FY  1976/77  Progress 

Lighting  systems  were  surveyed  and  promising  concepts  selected.  One  commercially 
developed  (General  Electric)  and  two  CEL-developed  light-sensing  and  control  systems 
were  evaluated.  Tne  General  Electric  system  appears  to  be  a cost-effective  retrofit  to 
existing  lighting  systems,  such  as  those  in  hallway  and  storage  areas.  CEL’s  two-level 
light-sensing  and  control  system  can  also  be  a cost-effective  retrofit.  CEL’s  constant- 
illumination-level  controlling  system  was  found  to  be  an  ideal  lighting  control  system  for 
conserving  energy,  but  would  be  cost  effective  only  on  new  construction. 

Tests  were  conducted  on  low  wattage  and  phantom  lluorescent  lamps  to  determine 
their  cost-effectiveness,  and  the  results  reported. 

Laboratory  experiments  on  dimming  and  high-frequency  lighting  systems  were 
started.  A standard  luminaire  was  connected  to  a variable  frequency  AC-AC  converter. 
Good  dimming  was  achieved  at  105  to  300  Hz  with  a standard  ballast. 
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Development  of  a solid-state  dimming  ballast  was  eompleted.  A microprocessor  in 
such  a ballast  could  be  programmed  to  deliver  optimum  visibility  and  energy  conservation 
based  on  photocell  control. 

A contract  was  awarded  to  develop  a visual  comtort  probability  (VCP)  meter.  An 
eciuivalent  sphere  illumination  (HSl)  meter  was  procured.  Coupled  with  the  micro- 
processor-based illumination  system,  the  ESI  and  VCP  meters  will  allow  evaluation  ol 
lighting  systems.  For  a given  room  location  and  task,  a correlation  between  raw  toot- 
candles  and  ESI  and  VCP  can  be  computed. 

Planned  Milestones  ( Completion  Dates) 

March  1978-Develop  routine  illumination  maintenance  scheduling  computer  program. 

EY  1478-83  Develop  microprocessor-based  lighting  control  systems. 

EY  1978-83  Perform  laboratory  and  functional  experiments  and  tests  on  lighting  equip- 
ment for  quality  illumination  and  electrical  conservation. 

EY  1978-83  Perform  laboratory  and  functional  experiments  on  electrical  equipment  and 
power  systems  to  determine  and  verify  capabilities  for  electrical  conservation  and  use 
with  alternative  energy  sources. 
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Category  6.3 
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Engineering  Guidance  for  Energy  Monitoring 
and  Control  Systems  (EMCS) 

Ohjective 

The  objective  is  to  determine  the  operatioiiiil  capabilities  lor  representative  HMC'S 
with  particular  emphasis  on  a high  technology  computing  system,  and  the  impact  on 
energy  monitoring  and  control. 

Technical  Approach 

Detailed  operational  capabilities  will  be  sought  for  representative  systems,  with 
particular  emphasis  on  high  technology  computing  systems  and  their  impact  on  energy 
monitoring  and  control.  The  cost-erteetiveness  ot  a building-block  approach  to  energy 
control  will  be  investigated,  wherein  microprocessor  technology  is  used  in  small,  inexpen- 
sive building  blocks  to  fit  facility  size  and  complexity,  with  a minimum  of  cost  and 
interfacing  complexity  to  add  additional  features.  New  system  capabilities,  combined  with 
knowledge  gained  from  existing  systems,  will  provide  engineering  guidance  for  future 
Navy  applications. 

FY  1976177  Progress 

Literature  on  available  LMCS  was  obtained  from  manufacturers,  and  a reference  file 
established.  Personal  contacts  were  established  with  users  or  potential  users  in  the  Navy 
and  other  organizations. 

Design  specifications  for  available  l-MC'S  were  obtained  from  the  three  major 
vendors  who  produce  XO  percent  of  the  systems.  State-of-the-art  technology  has  not  been 
incorporated  into  these  systems.  Less  prominent  manufacturers  or  high-technology  groups 
are,  however,  using  state-of-the-art  technology  to  produce  EMCS,  and  are  achieving  better 
results  at  one-tenth  the  cost  of  the  three  major  vendors. 

CTiL  began  work  to; 

• Determine  facility  load  patterns  using  Defense  Energy  Information  System  for 
Navy  Utilities  (DEIS-ll)  data  tapes. 

• livaluate  methods  of  determining  the  cost-effectiveness  of  EMCS. 

• Obtain  energy  costs  and  usage  of  facilities  before  EMCS  installation  to  determine 
system  efficiencies. 

Planned  Milestones  (Completion  Dates! 

I'Y  l‘)7X-8.3  Investigate  application  of  high-technology  computer  systems  to  large-  and 
small-scale  monitoring  and  control. 
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FY  1978-83-lavestigate  potential  impact  and  relative  merits  of  new  sensors,  controls, 
and  control  philosophies. 

FY  1978-83 -Formulate  engineering  guidance  for  selecting  and  utilizing  monitoring  and 
control  systems  and  report  results  annually  in  technical  memoranda. 

November  1977-Develop  microprocessor  time  clock  with  analysis  features. 

May  1978-Demonstrate  incremental  expansion  of  time  clock  to  higher  order  control 
capability. 

September  1978-Perform  economic  analysis  of  time  clock  expansion  concept  and  report 
recommendations  in  a technical  memorandum. 

FY  1978-83-Develop  control  system  hardware  and  software  for  use  of  new  sensors, 
controls,  and  control  philosopliies. 

FY  1978-83-Determine  economic  and  operational  potential  of  new  sensors,  controls,  and 
control  philosophies. 
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NAVFAC 

Energy  Conservation  Handbook 
Objective 

Tlie  objective  is  to  compile  on-site  data  and  statistics  related  to  energy  demand  and 
consumption  at  Navy  installations  tor  the  t'ormulation  of  a conservation  handbook  for 
retrofit  applications. 

Technical  Approach 

NBS  has  a contract  to  prepare  an  energy  conservation  handbook  for  the  Air  Force. 
I The  Services  have  similar  facilities  and  conservation  problems.  The  approach  is  for  CHL 

t to  provide  technical  support  and  review  of  the  handbook  as  it  is  formulated  to  ensure 

1 that  it  meets  the  ba.sic  reciuirements  of  the  Navy,  as  well  as  the  other  Services.  A 

} handbook  for  retrofitting  existing  facilities  was  completed  by  NBS  in  September  1976. 

Further  refinement  and  quantification  is  anticipated  to  adapt  this  handbook  for  Navy 
preliminary  design  applications,  the  energy  conservation  investment  program,  and  new 
military  construction.  Handbook  modifications  and  updates  will  be  accomplished  by 
contract. 

TY  I*)7f>l77  Progress 

I'his  project  is  unfunded  in  F'Y  1978. 

Planned  Milestones  (Completion  Dates! 

-Award  contract  for  modifications  of  AF/NBS  retrofit  energy  conservation  handbook. 
-Publish  Navy  interim  retrofit  energy  conservation  handbook  (by  contract). 

Milestone  completion  dates  are  yet  to  be  determined. 
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Category  6.3 
NAVFAC 


Recommendations  on  Efficiency  Improvement  Devices 
for  Conventional  Boilers 

Ohjective 

FlTicioncy  improvement  devices,  procedures,  and  concepts  will  be  developed  and 
evaluated. 

Technical  Approach 

New  boiler  hardware,  procedures,  and  concepts  for  efficiency  improvement  will  be 
developed.  This  will  include  the  test  and  evaluation  ol'  devices  such  as  turbulators, 
emulsion  fired  burners,  low  nitrogen  oxide  burners,  special  operating  techniques  to 
modify  the  combustion  process  boiler  controls,  and  fuel  additives.  Safety  and  emission 
control  will  not  be  sacrificed.  Operational  boilers  will  be  used  for  these  evaluations  to 
verify  performance,  modification  procedures,  and  effects  on  maintenance  requirements. 
The  results  will  be  formally  documented  in  a technical  memorandum  at  the  conclusion  of 
each  experiment.  Recommendations  will  be  made  on  the  suitability  for  Navy  adaptations. 

/•■>■  /y76/77  Progress 

This  project  will  begin  in  1 l‘)7h. 

Planned  Milestones  (Completion  Dates) 

September  1980  Develop  potential  efficiency  improvement  techniques  and  devices. 

June  1981  Perform  tests  of  the  most  promising  techniques  and  devices. 

September  1981  Prepare  a technical  memorandum  on  test  results  and  recommendations. 
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Instrumentation  Packages  for  Field  Surveys 
Objective 

Tlie  objective  is  to  determine  suitable  instrumentation  and  rormulate  a user’s  guide 
for  conditcting  field  surveys  of  energy  losses. 

Technical  Approach 

Available  instriunentation  will  be  surveyed  and  attractive  imits  will  be  procured  for 
controlled  testing.  Tests  are  to  be  conducted  on  portable  IR  imaging  systems,  heat  tlux 
meters,  and  associated  systems.  Three  sets  of  instrumentation  will  be  selected,  procured, 
and  checked  out  for  field  use  by  field  survey  teams.  Selection  of  instruments  to  be 
included  in  the  final  package  will  be  based  on  the  test  results.  A user's  guide  will  be 
formulated  based  on  manufacturer's  instructions  and  data  gathered  during  the  tests. 
Procurement  and  final  testing  will  be  accomplished  under  engineering  development. 

FY  1976177  Pro^resr. 

Major  items  for  the  packages  have  been  procured.  Comparative  cold  weather  field 
tests  with  the  .ACA  750  and  the  Inframetrics  510  IR  sets  indicated  the  lower  priced  510 
model  is  satisfactory  for  energy  loss  surveys.  This  will  permit  the  procurement  of  three 
packages  instead  of  the  planned  two.  (ieoscience  Ltd.  development  and  test  work  on 
transient  R-value  measurement  and  methodology  was  upgraded  to  contract  report  level 
and  submitted  for  printing. 

Planned  Milestones  (Completion  Dates) 

I'ebruarv  ld78  Assist  NAVL'AC  personnel  in  energy  survey  techniques  using  recom- 
mended instrumentation  packages. 
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Navy  Industrial  Use  Surveys 
Objective 

Industrial  facility  energy  losses  will  be  determined  by  performing  energy  loss  surveys 
at  Navy  shipyards  and  aircraft  rework  facilities. 

Technical  Approach 

A methodology  will  be  developed  for  both  the  scope  and  the  techniques  to  be  used 
in  the  industrial  surveys  at  government-owned,  contractor-operated  facilities,  shipyards, 
and  Naval  Air  Rework  Facilities. 

FY  1976177  Progress 

This  project  will  begin  in  FY  1978. 

Planned  Milestones  (Completion  Dates) 


Milestones  are  yet  to  be  determined. 
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2.4.3  IMAVSEA 
Shipboard  Energy  Conservation 
P.E.  63724N 
Project  Z0829  (SEA) 

Introduction 

A now  advanced  develo|iment  initiative  was  approved  in  I'Y  1977  and  is  included  in 
the  l’().\l-78  package  to  fill  tlie  gap  now  existing  in  the  evolving  process  leading  to 
future-neet  implementation  of  improved  components  and  systems.  The  intent  of  this 
initiative  is  to  support  the  advancement  ol  those  technologies  tiiat  either  evolve  from  or 
are  recommended  in  the  exploratory  development  energy  R&l>  programs.  This  new 
advanced  development  initiative  will  consist  of  two  new  tasks,  hull  maintenance  and 
advanced  ship  components.  Advanced  ship  components  efforts  will  be  initiated  in  )-Y 
1978  to  provide  lidl-scale  test  and  tiualiljcation  of  advanced  machinery  components  and 
subsystems  lor  the  luture  lleet.  Hull  maintenance  projects  include  improved  hull  cleaning 
methods  and  improved  hull  coatings  ellorts,  which  have  been  under  way  in  engineering 
development. 

The  hull  maintenance  task  in  this  ailvanceil  development  work  unit  began  in  l Y 
1977  and  includes  development  of  improved  underwater  hull  cleaning  techniciues;  bio- 
louling  proteetion  systems;  improved  hull,  sonar  dome,  and  propeller  coatings;  and 
associated  laboratory  analyses.  Shipboard  testing  will  be  conducted  under  the  shipboard 
energy  conservation  work  unit  in  engineering  development.  The  advanced  development 
hull  maintenance  task  actually  consists  of  three  subtasks,  hull  cleaning,  biofouling 
protection  systems,  and  hull  coatings.  Since  these  three  subtasks  have  distinct  objectives 
and  milestones,  they  will  be  described  separately. 

Figures  B-3  and  H4  illustrate  the  program  logic  of  each  task;  these  tasks  will  provide 
the  groundwork  for  the  engineering  development  counterparts. 
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Category  (tj 
NAVSl.A 


Hull  Maintenance 
Objective 

riie  objective  of  tliis  and  the  related  6.4  program  is  to  initially  reduce  and 
ultimately  eliminate  the  fuel  consumption  penalties  associated  with  the  accretion  of 
biofouling  on  ship  hulls,  propellers,  and  sonar  domes.  This  folding  constitutes  the  single 
largest  inefficiency  associated  with  underway  operations. 

Techiiical  Approach 

The  technical  ai’proach  of  this  project  is  to  develop  improved  underwater  hull 
cleaning  teehnitiues;  biofoiding  protection  systems;  improved  hull,  sonar  dome,  and 
propeller  coatings;  and  associated  laboratory  analyses. 

BiofouHn}’  Pro  ted  ion  Systems 

Ultrasonic  devices  of  different  Irequencies,  intensities,  and  configurations  are  being 
tested  to  determine  their  effectiveness  for  protecting  sea  chest  materials  and  components 
against  fouling.  A biofouling  protection  system  will  ensure  that  shipboard  propidsion  and 
machinery  systems  efficiencies  are  not  compromised  by  reduced  heat  e.xchanger  effective- 
ness or  cooling  water  tlow.  Commercially  available  systems  as  well  as  NSCl.  developed 
hardware  will  be  used. 

HuU  Cleaning 

fhe  basic  approach  of  the  overall  program  used  to  determine  how  and  when  to 
conduct  in  situ  cleaning  of  hull,  sonar  dome,  and  propeller  surfaces  is  to; 

• .Survey  current  hull  cleaning  technologies  and  .select  candidate  methods  for 
shipboard  trials. 

• livaluate  candidate  cleaning  methods  on  the  basis  of  availability,  cleaning  effec- 
tiveness. and  compatibility  with  paint  systems  by  laboratory  and  field  investigation. 

• netermine  the  cost-effective  time  interval  between  successive  cleaning  operations 
liy  conducting  shipboard  trials  to  measure  the  fuel  penalty/foiiling  relationship  as 
a function  of  time  out  of  drydock  and  time  since  last  cleaning. 

• Prepare  recommendations  based  on  the  results  from  laboratory  and  field 
investigations. 

• Continue  the  laboratory  development  of  improved  cleaning  techniques  with 
emphasis  on  reducing  the  relatively  labor  intensiveness  eharaeteristic  of  present 
diver-tie  ployed  methods. 
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Hk-  laboratory  developnicnt,  test,  and  evaluation  of  organonietallie  polymer  (OMP) 
paints,  previously  conducted  under  project  (>47 1 ON.  Z037I.  is  now  under  this  project. 
OMP  paints  rorniulated  for  use  on  ship  hulls  will  be  laboratory  tested  for  compliance 
with  current  military  specifications  and  environmental  safety  as  well  as  the  ability  to 
keep  ship  hidls  fouling  free  for  .S  to  7 years  without  eleaning.  Special  application  coatings 
designed  for  use  on  propellers,  sonar  domes,  and  intakes  will  be  developed  by  ( 1 ) 
chemieally  altering  commereially  available  and  laboratory  synthesized  polyurethane  and 
epoxy  resins  to  ineorporate  OMP  antifoulants,  and  (2)  laboratory  testing  the  performance 
ot  the  eoatings,  under  conditions  designed  to  simulate  actual  propeller,  sonar  dome,  and 
intake  operations.  Both  the  OMP  paints  for  ship  hulls  and  special  application  coatings  will 
be  tested  for  eompli;mce  with  eurrent  military  paint  specifications  and  evaluated  through 
patch-panel  inversion  tests,  l-nough  paint  of  the  most  promising  polymers  will  be 
proeured  to  conduct  shipboard  evaluations  under  project  64710N.  Z037I. 

FY'  1^7(^177  Frourcss 

Bio  foil  ling  Protection  Systems 

Progress  in  hardware  development  for  this  project  included  the  fabrication  of  the 
driver  units  for  all  tests.  Transducers  were  completed  for  Series  I (laboratory  tests)  with 
freciueneies  of  100.  200.  300.  400,  600,  700,  and  800  kilohertz.  Piezoelectric  ceramics 
with  a resonance  of  .300  kilohertz  will  be  included  in  the  Series  2 tests  (shipboard  tests) 
due  to  late  delivery. 

Progress  in  testing  for  this  project  included  measurements  of  beam  patterns  and 
acoustic  intensity  for  Series  1 transducers  irradiating  through  steel  plates  prior  to  their 
installation  for  field  tests.  The  catamaran  raft  which  provides  a platform  for  field  tests 
was  launched  in  May. 

Series  1 of  the  frequency  effectiveness  tests  was  begun.  Swept  frequency  transducers 
were  completed  for  electrical  inputs  of  70,  40,  20,  and  10  watts.  Tests  at  higher  inputs 
clearly  demonstrated  the  effectiveness  of  ultrasound  for  fouling  protection.  These  findings 
are  reported  in  more  detail  in  project  reports. 

Hull  Cleaning 

Candidate  underwater  hull  cleaning  techniques  were  evaluated  from  a hardware  and 
operational  viewpoint.  Both  diver-operated  hand-held  rotary  brushes  as  well  as  semiauto- 
matic hull  eleaning  devices  were  investigated. 

A state-of-the-art  survey  was  conducted  of  underwater  applied  paints  to  assess  their 
applicability  for  repairing  hull  paint  damage  between  regular  overhauls. 

A program  was  initiated  to  evaluate  techniques  including  jets  for  cleaning  recessed 
areas  and  .sea  chests.  A program  was  also  initiated  to  determine  the  “scrubbability"  and 
refouling  rate  of  aged  antifouling  paints. 
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In  work  on  hull  coatings: 

• 150  OMP  resins  were  synthesized. 

• l our  resins  remained  fouling-lree  lor  5 years. 

• 1-ive  contracts  lor  coating  lorniulation  were  awarded. 

• Over  40  coatings  were  received. 

• Volatility,  leach  rate,  and  acute  toxicology  studies  on  OMPs  1,  2,  and  5 were 
completed. 

• BUMld)  approval  was  received  on  first  group  of  coatings. 

• An  environmental  impact  assessment  was  prepared. 

• Military  specification  tests  on  coatings  were  conducted. 

• Static  immersion  tests  were  started. 

• Special  application  coating  development  was  started. 

• BUMliD  approved  the  remainder  of  the  coatings. 

• BUMKI)  authorized  and  NAVSl'A  applied  belly  stripes  to  light  ships. 

• Large-lMitch  polymers  were  procured. 

• OMP  4 was  refonnulated. 

Hatnwd  Milestones  (Completion  Dates) 

Biofouling  Protection  Systems 

October  1976 -Begin  preliminary  tests. 

October  1976-Procure  ultrasonic  systems. 

January  1977  Complete  design  of  NCSL  test  systems. 

April  1977  Complete  assembly  of  initial  NCSL  system. 

May  1977  Complete  preliminary  tests  of  commercial  systems. 

June  1977— Begin  antifouling  tests  of  NCSL  system. 

September  1977 -Report  results  of  preliminary  tests. 

November  1 977-1- inalize  design  of  prototype  system. 

January  1978-Build  prototype. 

July  1978 -Complete  system  tests. 

August  1978 -Report  results. 

Hull  Cleaning 

September  1977 -Complete  development  of  rotary  brush  to  effectively  remove  inter- 
mediate fouling  without  damaging  paint. 

December  1977  - Complete  evaluation  of  propeller  cleaning  brush. 

September  1978 -Complete  analysis  of  propeller  cleaning  impact  (surface  roughness  and 
feasibility  of  jets). 

September  1979 -Complete  development  of  recess  and  sea  chart  cleaning  methods. 
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September  1979 -Complete  investigation  of  refouling  and  wear  of  aged  paint  systems 
September  1977  Complete  optimization  of  hard-held  scrubbers. 

June  1977  -Complete  evaluation  of  existing  commercial  brushes. 

June  1977  Complete  state-of-the-art  survey  of  underwater  applied  paints. 

HuU  Coatings 

OMP  Coatings 

November  1976 -Conduct  degradation  studies. 

May  1977-Receive  coatings  and  test  panels. 

August  1977 -Conduct  toxicology  studies. 

September  1977-Refonmilate  OMP  4. 

January  1978-Formulate  coatings  based  on  reformulated  OMP  4. 

January  1978  Continue  investigation  of  plasma-sprayed  coatings. 

April  1978 -Reformulate  selected  OMP  luill  coatings. 

May  1980  Conduct  antifouling  tests. 

Special  Applications 


September 
June  1978 
September 
September 
September 
September 


1977-Complete  polyurethane  synthesis. 

Investigate  suitability  of  OMP  polyurethanes. 

1978  Hvaluate  OMP  rubber  materials. 

1978  Complete  simulated  sonar  dome  tests. 

1978  Incorporate  toxicant  into  plasma  sprayed  coatings. 
1980 -Complete  simulated  propeller  tests. 
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Conservation 
Category  6,3 
NAVSKA 


Advanced  Ship  Components 


Objective 


Tliis  work  unit  will  provide  tor  model  tests  and  hardware  demonstrations  ol 
maetiinery  systems  and  components  that  have  the  potential  to  reduce  luel  consumption 
through  improved  elTiciency.  but  not  reducing  the  et'l’ectiveness  and  mission  capability,  ot 
luture  nonnuclear  ships  and  craft.  It  provides  for  the  experimental  demonstration  of  the 
feasibility  of  combining  the  technologies  developed  during  the  exploratory  development 
phase  into  technological  building  blocks.  The  goal  is  to  provide  proof  ot  the  advantage  to 
be  gained  through  the  application  of  a new  technology,  as  well  as  to  define  additional 
development  necessary  before  proceeding  to  the  engineering  development  program. 

Technical  Approach 

Hie  methodology  to  be  pursued  in  determining  the  nature  and  extent  ot  support 
provided  under  this  work  unit  is  somewhat  tlexible.  In  summary  the  methodology  is; 

• When  an  advanced  development  program  is  recommended  that  does  not  involve  an 
effort  currently  in  the  developmental  cycle  or  an  ettort  that  does  not  come 
witliin  the  purview  ol  anoftier  N.AVSI  .A  program  office,  the  linergy  K&D  Office 
will  propose  to  lead  the  development.  This  is  the  most  direct  form  of  partici- 
pation and  those  subsystems  or  systems  tiualifying  for  this  type  of  advanced 
development  support  would  continue  through  the  developmental  cycle,  leading  to 
fleet  implementation  in  the  same  context.  If  forts  during  this  phase  could  be 
conducted  entirely  within  Navy  laboratories,  but  in  most  cases  would  reiiuire 
contractor  participation. 

• When  a developmental  program  is  identified  that  is  not  already  in  the  develop- 
ment cycle  but  does  come  within  the  scope  of  an  existing  N.AVSl  .A  program 
office,  the  linergy  R&l)  Office  will  lead  the  effort  by  providing  funding  and 
design  criteria.  This  will  be  done  through  the  appropriate  organization. 

• When  an  effort  already  in  the  developmental  cycle  as  an  existing  NAV'Sl  .A 
program  could  benefit  from  additional  support,  the  h.nergy  R&l)  Office  will 
participate  by  providing  supplemental  funding  and  continuing  analyses  of  energy- 
related  design  parameters.  I'his  will  be  done  through  the  already  established 
program. 

• When  the  technology  assessment  conducted  during  the  course  of  the  exploratory 
development  phase  indicates  that  there  is  a significant  energy-saving  potential 
associated  with  a developmental  program  that  is  well  established  and  fully  funded 
under  an  unrelated  program  element,  the  hnergy  R&l)  Office  will  encourage 
progress  with  no  direct  participation.  In  this  context,  the  laiergy  R&l)  Office  will 
make  available  to  the  responsible  program  manager  estimates  of  the  energy 


conservation  potential  of  the  development  and  will  provide  continuing  analyses  to  assess  the 
merit  of  the  development  Tor  alternate  applications.  However,  the  Imergy  R&l)  Office  will 
not  take  an  active  role  in  the  program. 

• When  technology  appears  to  have  possible  merit  for  naval  application  but  is  being 
developed  by  another  agency  for  an  unrelated  application,  the  1 nergy  K&l)  Office 
may  elect  to  monitor  the  program,  fliis  would  represent  the  minimum  degree  ol 
participation;  the  Navy  would  merely  indicate  a possible  future  interest  in  the 
subsystem  or  system  development. 

The  specific  tasks  currently  under  way  or  planned  for  initiation  in  1^’  1978  as  part 
of  this  project  are  propulsion-ilerived  ship  service  power,  reverse  osmosis  desalination, 
improved  hull  design,  diesel  noise  analysis,  heat-powered  air  conditioning,  and  advanced 
pumping  systems. 

/•  >'  /V7b/77  /Vogre.v.v 

Propulsion-Derived  Ship  Service  Power 

High  el'ficiency  inverters  with  efficiencies  of  up  to  9,S  percent  were  investigated  for 
flexibility.  Analyses  of  the  ability  ot  propulsion  prime  movers  to  provide  sufficient 
electrical  power  at  low  speeds  were  conducleil.  Studies  of  traile-offs  between  liquid- 
cooled  alternators  and  homopolar  generators  were  initiateil. 

Reverse  Osmosis  Desalination 

The  component  development  program  was  started  and  included  work  on  improved 
ultrafiltration,  improved  membrane  technology  and  high  efficiency,  compact,  high- 
pressure  brine  pumps  in  support  of  reverse  osmosis  developments.  Ihe  objective  is  to 
province  OUOO  gpd  units  with  16,000  hours  mean  time  between  failure  (MTBI'). 

Improved  Hull  Desian 

I fforts  were  initiatevi  including  hull  form  improvements,  improved  stern  design, 
novel  appendage  ilesign.  novel  propulsors.  and  improved  propulsive  efficiency  in  a seaway. 

Diesel  \oise  Ana.  vsis 

This  effort  concentrated  on  determination  of  projected  ASW  noise  requirements  for 
future  combatants  and  an  analysis  of  existing  or  projected  silencing  techniques  to  quiet 
10,000  to  15.000  hp  diesel  engines  when  utilized  as  propulsion  prime  movers.  With 
regard  to  arrangement  design,  the  ability  of  current  and  projected  gas  turbine  combatants 
to  utilize  diesel  engines  as  cruise  (base)  engines  is  being  investigated  with  particular 
consideration  to  center  of  gravity  versus  metacentric  height,  and  the  ability  to  perform 
in-place  maintenance.  These  efforts  are  directed  at  an  attempt  to  determine  the  feasibility 
of  exploiting  the  considerable  efficiency  advantages  offered  by  diesel  engines  at  certain 
ship  speeds. 
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Heat-Powered  Air  Conditioning 
This  work  element  begins  in  FV  1978. 

Advanced  Pumping  Systems 

An  analysis  of  alternative  pumping  systems  was  completed.  Contributions  of  various 
pumps  were  determined.  Shipboard  fire  main  and  seawater  service  pumps  had  the  highest 
power  requirements.  Alternatives  include  different  pump  types,  and  operating  procedures. 
They  are  being  pursued  primarily  for  these  systems  but  also  with  spinoffs  for  all  others 
where  appropriate. 

Planned  Milestones  (Completion  Dates! 

Propulsion-Derived  Ship  Sen  ice  Power 

March  1979  Complete  inverter  development. 

June  1979  Complete  system  design. 

December  1979  (’omplete  prototype  fabrication. 

December  1980  Complete  test  and  evaluation. 

Reverse  Osmosis  Desalination 

March  1978  Improve  ultrafiltration. 

September  1978  Improve  membranes. 

September  1979  Complete  high-pressure  brine  pumps. 

December  1979 -Complete  system  design  feasibility  (6000  gpd  system  at  80  Btu  per 
pound  for  current  systems!. 

Improved  Hull  Design 

December  1977  Complete  white  papers. 

September  1978  Complete  design  analysis. 

December  1978  Complete  novel  appendage  model  tests. 

September  1 979 -Complete  novel  propulsion  development. 

December  1979  Make  design  recommendations. 

Diesel  i\oise  Analysis 

December  1977  Complete  noise  analysis. 

March  1978  Complete  design  study. 

June  1978  Make  follow-on  recommendations. 

Heat-Powered  Air  Conditioning 

I or  the  purpose  of  continuity,  both  6.2  and  6..J  milestones  are  given  for  this  work 
element.  The  6.2  milestones  occurred  in  FV  1977,  and  the  6..J  milestones  will  occur  in 
FY  1978, 
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April  1977  Complete  alternate  system  identification. 

August  1977-Award  design  study/cost-et't'ectiveness  contract. 

December  1977  -Complete  design  study  contract. 

January  1978— Recommend  specific  hardware  development. 

March  1978 -Initiate  hardware  development. 

Advanced  Pumping  Systems 

For  the  purpose  of  continuity,  both  6.2  and  6.3  milestones  are  given  for  this  work 
element.  The  6.2  milestones  occurred  in  FY  1977,  and  the  6.3  milestones  will  occur  in 
FY  1978. 

.April  1977 -Complete  energy  analysis 

June  1977-Complete  advanced  component/system  identification. 

December  1977-Complete  specific  hardware  suitability  studies. 

March  1977-Initiate  component/system  development. 
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ENERGY  CONSERVATION 
ENGINEERING  DEVELOPMENT  (6.4) 
NAVAIR 
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NAVY 


NAVFAC 


2.5  ENGINEERING  DEVELOPMENT  (6.4) 


2.5.1  NAVAIR 

Aircraft  Energy  Conservation 

Introduction 

NAVAIR  has  no  aircraft  engineering  development  energy  conservation  work. 
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NAVFAC 
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NAVAIR  (6.4)  I — NAVFAC 


2.5.2  NAVFAC 

Shore  Facilities  Energy  Conservation 

P.E.  64710N 

Project  Number  Z0371 

Introduction 

Some  of  tile  NAVI  .‘\(  engineering  (.levelopment  work  units  will  proceed  directly 
Iroin  exploratory  development  to  engineering  development  witli  no  intermediate  advanced 
development  elTorts  required.  These  are  primarily  adaptations  of  existing  technologies  to 
meet  Navy  reciuirements. 

In  otiier  instances,  engineering  development  I'ollow-on  to  planned  advanced  develop- 
ment work  units  has  not  yet  been  defined  because  of  present  uncertainties  in  the 
state-of-the-art.  The  number  of  engineering  development  programs  can  be  expected  to 
grow  as  these  uncertainties  are  resolved  and  program  objectives  are  defined. 
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Conservation 
Category  6.4 
NAVFAC 


Polyurethane  Foam  Roofing  Systems 
Objective 

Tlie  objective  is  to  determine  optimum  polyurethane  roofing  systems  and  main- 
tenance procedures  for  new  applications  on  Navy  racilitie.j. 

Technical  Approach 

Investigations  will  be  conducted  to  determine  the  optimum  polyurethane  roofing 
systems  for  new  applications  on  Navy  facilities.  Improved  maintenance  procedures  will 
also  be  considered. 

FY  IV76/77  Progress 

This  project  will  begin  in  FY  1978. 

Planned  Milestones  < Completion  Dates) 

January  1978  -Conduct  fire  tests  on  polyurethane  foam  applied  to  steel  decks. 

September  1979  Conduct  cooperative  field  studies  with  LANTDNNAVFAC.  Report  an- 
nually by  technical  memoranduin. 

September  1979  Determine  effects  of  aging  on  thermal  efficiency  of  insulation. 

December  1979  Prepare  final  report. 
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Conservation 
Category  6.4 
NAVFAC 


Seawater  Cooling  of  Buildings 
Objective 

\ seawater  air  eonditioning  system  will  be  designed,  labrieated,  installed,  and  tested 
at  a Navy  operating  site. 

Technical  Approach 

Final  design  of  a seawater  cooling  system  will  be  prepared  by  contract  and  analyzed 
by  CFL.  A model  seawater  cooling  plant  will  be  built  and  tested;  test  results  will  be 
analyzed  to  determine  the  potential  for  energy  conservation.  A specific  demonstration 
site  for  testing  the  model  will  be  selected. 

FY  1976177  Progress 

Previous  work  (done  as  part  of  the  e.xploratory  development  program)  indicated  that 
using  seawater  for  cooling  buildings  and  condensing  moisture  from  humid  air  at  Navy 
coastal  facilities  is  tecimically  and  economically  fea.sible. 

A contract  was  awarded  in  December  to  Tracor  Marine,  Port  FAerglades,  Florida,  for 
the  preliminary  design.  The  preliminary  design  was  completed  in  March  and  is  being 
studied  by  CFL. 

This  project  is  unfunded  in  FY  1978. 

Planned  Milestones  (Completion  Dates) 

-Prepare  final  design,  fabrication,  instrumentation,  and  installation  of  the  demonstration 
seawater  cooling  system  at  NSCiA,  Winter  Harbor.  Maine,  on  a not-to-interfere-with- 
operations  basis. 

Collect  data  on  the  operating  system. 

Milestone  completion  dates  are  yet  to  be  determined. 
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Conservation 
Category  6.4 
NAVFAC 


Navy  Cogeneration 
Ohjcciive 

The  objective  is  to  develop,  construct,  and  denionstrate  a cogeneration  plant. 
reciniical  Approach 

.\  prototype  cogeneration  plant  will  be  developed  and  detnonstrated  at  a selected 
Navy  site. 

/>’  I^7hl77  Progress 

I bis  project  will  be  started  in  the  future. 

Planned  Milesiones  (Completion  Dates) 

Milestones  for  this  project  are  yet  to  be  detertnined. 
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C'oiisoivjUoii 
Calcgorv  <1.4 
NAVI  \( 


Economic  and  Operational  Potential  for  High 
Technology  Modifications  of  Installed  Energy 
Monitoring  and  Control  Systems  (EMCS) 

Objcciivc 

riie  objective  is  to  apply  niicri>processt>r  technoloi>y  for  moditying  installed  l.MCS 
ami  evaluate  economic  and  operatii>nal  leasibility. 

I'cchnical  Xpproach 

A liittli  technology  system  will  be  procured  to  develop  a cost  profile  tor  retrofitting 
an  existing  I NK'S  that  is  not  meeting  operational  needs.  .Analysis  tools  will  he  inclmled 
so  that  the  operational  and  economic  effectiveness  of  the  retrofit  can  be  determined  to 
provide  a data  base  for  improving  other  Navy  systems. 

n 1976177  Prom-ss 

.Available  sites  tor  application  of  a microprocessor-based  moditication  have  been 
investigated. 

Planned  Milestones  (Completion  Dates) 

December  1^77  Investigate  available  sites  for  application  of  high  technology  modifica- 
tions. 

March  |d7X  Perform  stuily  ot  energy  use  profile  at  chosen  facility. 

March  1978  Develop  high  technology  modification  to  existing  system  incorporating 
state-of-the-art  control  features  and  analysis  capability. 

June  1980  Perform  analysis  of  control  system  enhancement  with  high  technology 
modifications,  and  report  interim  recommendations  in  a technical  memorandum. 
September  1980  Prepare  final  report  (technical  iu)te). 
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Conservation 
Category  6.4 
NAVFAC 


Recommendations  on  Efficiency  Improvements 
for  Conventional  Boilers 

Objective 

The  objective  is  to  demonstrate  new  concepts  for  improving  the  efficiency  of 
conventional  Navy  boilers. 

Technical  Approach 

New  boiler  hardware,  procedures,  and  concepts  for  efficiency  improvements  will  be 
demonstrated. 

/ Y 1976/77  Progress 

This  project  will  be  started  in  the  future. 

Planned  Milestones  (Completion  Dates) 

Milestones  for  this  project  are  yet  to  be  determined. 
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Coiiservalioti 
Category  (>.4 
NAVKAC 


Air  Conditioning  Tune-up  Program 
Ohjeciive 

riio  objective  is  to  lieiiionstrate  a test  program  to  detect,  locate,  and  correct 
problems  in  Navy  air  eomlitioning  systems. 

I'cchnical  Approach 

One  large  Navy  facility  will  be  selected  to  study  the  types  of  air  conditioning  used 
and  the  amount  of  energy  rei)uired.  Corrective  measures  will  be  implemented  along  with 
an  analysis  of  the  savings  impact.  The  results  of  this  test  program  will  he  used  to  produce 
procedural  documentation  that  will  be  applied  Navywide. 

/•’V'  / 9 76/77  Progress 

This  project  will  be  started  m T't'  1978. 

Planned  Milestones  (Completion  Dates) 

bebruary  1978  Define  program. 

September  D>78  Complete  tests. 
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('onscivjljon 
t'alcgory  (>.4 
NAVl-AC 


Low  Energy  Structures 


Ohjvdive 


riio  ohjoctivc  is  to  ilevclop  aiul  ilcmonstralo  low  energy  striietures  concepts  (or 
retrofit  construction  on  existing  Innklmgs  winch  will  salisly  the  need  lor  reduced  energy 
consumption. 

Ti’chnical  Approach 

Based  on  exploratory  development  work,  existing  huildings  will  he  characteri/ed  by 
function,  construction  type,  consumption,  and  retrofit  suitability.  Retrolit  components 
and  concepts  will  be  deinonstrateil. 

/•■y  /V  76/77  Progress 

This  project  will  be  started  m I 't  ld78. 

Planned  Milestones  t Completion  Dates) 

May  1‘>7K  ( .itegori/e  existing  Navy  buddings. 

September  ld7,S  Demonstrate  low  energy  structure  concepts  tor  louvers  and  atriums. 
September  D)Xt)  Demonstrate  component  retrofit. 
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Conservation 
Category  6,4 
NAVFAC 

Industrial  Surveys 
Ohjeclive 

I ncrgy  end-use  of  an  aireral't  avionies  governnient-Dwned  contraetor-operated  facility 
will  be  determined. 

Technical  Approach 

Based  on  advanced  development  work,  a pilot  survey  will  he  conducted  at  a Navy 
shipyard  and  a Naval  Air  Rework  f acility 

/•■>’  7976/ 7 7 Progress 

This  project  will  begin  in  lA'  1978. 

Planned  Milestones  (Completion  Dates) 

Milestones  for  this  projeet  are  yet  to  be  determined. 
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2.5.3  NAVSEA 

Shipboard  Energy  Conservation 

P.E.  64710N 

Project  Number  Z0371 

Introduction 

I lie  N.W’.Sl  A eni’ineerins;  Jevelopnieiit  program  in  energy  conservation  is  directed 
toward  the  engineering  development  of  improved,  energy-et ficient  systems  and  practices 
tor  sliiphoard  operation.  Improved  efficiency  propulsion  and  auxiliary'  systems  for  exist- 
ing and  future  ships  are  to  he  ileveloped.  and  the  testing  of  improved  hull  maintenance 
and  drag  reducing  technologies  are  to  he  accomplished  through  sea  trials  test  and 
evaluation  and  through  full-scale  land-hased  testing. 

rite  sliiphoard  energy  conservation  project  hegan  in  I A'  and  is  directed  to: 

• IdcntdV’  energy-intensive  machinery  systems  and  operating  procedures  and 
implement  procedural  aiul  eiiuipmeiit  modifications  to  reduce  their  energy  inten- 

siveiiess. 

• I ncourage  respoiisihle  personnel  action  in  the  operation  and  maintenance  of 
shipboard  eiiuipmenl. 

• IK  clop  hull  m.iinlenance  technology  to  reduce  frictional  drag. 

• Implenieni  w ater  resource  managemcnl  technii|ues 

I hese  ohictti\es  .ire  presently  addressed  in  a niimhei  of  sep.ir.ile  ongoing  suhtasks: 

• Hull  ni.imlen.ince  (ilrag  reiluction ) 

• Machinery  opiimi/ation 

• St.ick  g.is  .maly ver 

• 2.01)0  kw  i|uiet  diesel  generator 

• Sliiphoard  machuiery  performance  monitoring 

• Water  resource  management. 

Because  each  of  these  tasks  have  discernihle  ohjectives  and  milestones,  they  are  descriheil 
hy  suhtask.  I'he  overall  ohjective  of  the  shiphoarrl  energy  conservation  project  is  to 
achieve  a 20  percent  reiluction  in  sliiphoard  energy  usage.  Improved  hull  maintenance  is 
expected  to  reduce  present  and  future  licet  energy  consumption  hy  10  percent,  and 
future  fleet  systems  energy  reiiuirements  will  he  reduced  hy  as  much  as  40  percent, 
relative  to  specific  present  systems.  I'igiire  B-.‘'  shows  existing/l'iitiire  tleet  energy 
conservation . 
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Figure  B-5.  EXISTING/FUTURE  FLEET  ENERGY  CONSERVATION 


Conservation 
Category  6.4 
NAVSEA 


Hull  Maintenance 
Objective 

This  subtusk  provides  the  engineering  development  for  the  hull  cleaning  and  hull 
coating  work  luiits  described  under  tlie  NAVSllA  conservation  portion  of  63724N. 
Z0829.  The  specific  objective  is  to  provide  for  at-sea  testing  of  improved  hull  main- 
tenance (coatings  and  cleaning)  technologies. 

Technical  Approach 

Hull  Cleaning 

The  l-T  1052  class  has  been  selected  for  the  hull  cleaning  program  primarily  because 
its  mission  profile  is  representative  of  that  ol  the  largest  number  ot  Navy  ships  and 
because  a minimum  of  instrumentation  is  required  for  conducting  trials  on  this  ship  type 
(one  instrument  per  shaft).  The  hull  cleaning  trials  are  to  he  conducted  in  two  phases. 
Phase  1 involves  pier-side  instrumentation,  hull  cleaning,  and  underway  testing  of  a large 
number  of  Navy  ships  particularly  immediately  before  routine  drydocking  so  that  critical 
evaluation  of  the  cleaning  effectiveness  can  be  made.  Phase  I is  designed  to  answer  the 
question  of  how  to  clean  ships  hulls,  as  a function  of  both  the  state  of  fouling  and  the 
method  to  be  used  in  cleaning.  As  part  of  their  routine  drydocking  and  overhaul 
schedule,  up  to  15  ships  will  undergo  selected  underwater  cleaning.  On  drydocking 
shortly  after  cleaning,  an  evaluation  will  be  made  o)  the  el fectiveness  of  the  cleaning 
method  as  well  as  the  documentation  ol  any  detrimental  ellect  on  the  paint  system  itsell. 

Phase  11  of  the  trials  plan  is  a 2-year  evaluation  to  determine  the  cost-effectiveness 
of  the  underwater  cleaning  techniques  in  the  field  to  answer  the  question  of  when  to 
clean.  The  speed  and  shaft  horsepower  measuring  instrumentation  will  be  installed  and 
left  aboard  four  ships  for  a 2-yeai  period  to  permit  the  ship  to  monitor  the  effects  of 
fouling  at  convenient  times  during  the  ship’s  deployment. 

Short  power  trials  are  routinely  scheduled  at  about  .^0-ilay  intervals,  and  the 
collected  data  forwarded  to  DI  NSKIK  for  analysis.  When  the  power  reipiired  for  a given 
ship  speed  increases  above  a predetermined  value,  DINSKIH  personnel  will  assist  in 
eonducling  a detailed  power  trial  aboard  the  tes(  ship.  T’nderwatei  cleaning  of  the  test 
ship  will  then  be  done  and  a posteleaning  power  tri.il  conducted  to  assess  the  effects  of 
cleaning.  Kelerenee  and  test  ship  power  levels  will  be  compared  during  the  2-year  test 
period.  I his  approach  should  give  a realistic  eslimate  ol  the  rel.itive  Itiel  aiul  cost  savings 
that  can  result  Irom  regular  underwater  hull  cleaning. 

based  on  results  from  the  laboratory  and  field  studies,  fleet  implementation  guide- 
lines lor  underwater  hull  cleaning  will  be  prepared  and  issued. 
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The  luill  cleaning  prDgrain  will  he  conilneted  as  a eontrolleil  experiment.  An 
exacting  controlled  experiment  is  tiot  possible  with  commissioned  ships;  however,  a 
relerence  ship  ami  a "cleaned"  ship  will  he  tested  through  Phase  II  to  determine  the 
conifxirahle  ellect  rtl  I'liel  savings  with  scheduled  l'rei|uent  cleaning  against  fuel  re(|uire- 
ments  without  hull  cleaning  tor  the  2-year  test  period.  .A  relerence  ship  and  cleaned  ship 
are  to  he  selected  from  the  .Atlantic  Meet  and  another  pair  ol  test  ships  are  to  he 
selected  from  the  I’acil'ic  Meet,  l ach  pair  of  test  ships  will  he  caret'ully  selected  on  the 
basis  of  identical  class,  similar  mission  re(|uirements,  and  similar  deployment  schedules. 
This  approach  should  prrtvide  a realistic  basis  for  estimating  the  fuel  and  C(vst  savings  that 
can  result  from  regular  hull  cleaning  and  a broad  sampling  basis  by  using  ships  from  the 
Atlantic  and  Pacific  Meets. 

Hull  Comings 

rite  approach  for  the  ailvanced  antifouling  hull  coalings  effort  is  to  synthesi/e 
organometallic  polymer  (()MP)-tiaseil  paints  from  previously  synthesized  OMP  resins.  The 
OMP-based  paints  are  undergoing  laboratory  tests  for  compliance  with  current  militar>’ 
specifications.  Small  batch  formulations  are  being  procured  for  patch-panel  static  immer- 
sion tests  and  shipboard  application  evaluation.  Lip  to  20  shi|is  will  have  waterline-to-keel 
belly  stripes  applied  with  the  OMP-based  paints  while  drydocked  as  part  of  the  normal 
overhaul  schedule.  I he  coatings  will  be  monitorevl  to  iletermine  their  antifouling 
pertbrmance. 

Special  application  coatings  designed  for  use  on  propellers  and  sonar  domes  are 
being  developed  by  chemically  altering  commercially  available  and  laboratory-synthesiz.ed 
polyurethane  and  epoxy  resins  to  incorporate  OMP  antifoulants.  Once  synthesized  into 
paints,  the  performance  of  these  coatings  will  be  laboratory  tested  for  compliance  with 
current  military  paint  specifications  and  will  be  evaluated  for  antifouling  effectiveness 
through  patch-|xmel  static  immersion  tests.  If  acceptable,  sufficient  paint  (lu.mtities  will 
then  be  procured  to  coniluct  shipboard  evaluations. 

/■>  1976/77  rrofin-ss 

Hull  Cleaning 

T he  rotary-brush  cleaning  metluul  was  selected  for  evaluation  as  a result  of  a survey 
of  hull-cleaning  technologies,  am!  the  "how  to  clean”  demonstrations  done  in  early  1^)76. 
I wo  commercially  available  rotary-brush  cleaning  systems  .Scamp  and  Brush  Kart  were 
chosen  for  testing.  A sea-trials  program  was  .ipproved  and  instrumentation  was  selected 
and  procured  for  the  shipboard  trials. 

PInise  I trials  were  conducted  on  the  fl.S.S.  Holt  (M-  1074)  during  May  and  .lime 
H)76.  Ships  for  the  Phase  II  trials  were  selected:  U.S.S.  I rippe  as  the  reference  ship  and 
H.S.S.  Blakely  as  the  test  ship  Irom  the  Atlantic  I'lect.  and  U.S.S.  Whipple  as  the 
reference  ship  and  U.S.S.  Stein  as  the  test  ship  from  the  I’acific  I'leet 

Phase  II  trials  were  started  in  August  l‘)7b.  riie  status  of  the  trials  is: 
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PHASE  II  HULL  CLEANING  TRIALS  STATUS 


Ship 

T ime 

Since 

Dryciock'* 

First 

Power 

Trial 

Underwater 

Hull 

Cleaning 

Second 

Power 

Trial 

Atlantic  Fleet 

U.S.S.  Blakely  (FF  1072)  Test 

U.S.S.  Trippe  (FF  1075)-  Reference 

6 months 

4 months 

8/5/76 

8/28/76 

9/77 

9/77 

8/77 

Pacific  Fleet 

U.S.S.  Stem  (FF  1065)-Test 

U.S.S.  Whipple  (FF  1062)  Reference 

4 months 

1 1 months 

12/3/76 

11/18/76 

9/77 

9/77 

9/77 

^Oiydockinq  includwi  hull  cle.ihtrkj  ,incl  pjinting 


\n  vv.ilii.ilion  ol  iIk-  Spi‘rt\  I )ot'pli.-r  ship's  speed  sensor  to  ascertain  repeatability 
aiul  aeeuraey  was  initiated  as  part  ol  tile  xm-trials  elTort.  A new  sensor,  which  eoiikl  he 
installe>.l  troin  within  tlie  ship,  was  designeii  and  lahricateil.  I'his  will  reduce  the  coni- 
plexits  and  trial  time  reiinired 

Hull  i oaiiii^s 

lUiMI  1)  approval  lor  antiroiilme  coatini:  application  to  ships  hulls  was  obtained  and 
eight  ships  have  received  belly  stripe  applications. 

or  the  1 0 OMl’  resins  thal  were  s\nthesi/ed.  lour  have  shown  satisl'actory  anli- 
I'ouling  characteristics  through  .“s  years  ol  patch-panel  immersion  tests.  These  are  the  base 
materials  Tor  the  small-batch  rormulation  ol  improveil  .intilouling  paints  for  shipboaril 
evaluations.  Shipboard  e\. dilations  were  started  m l')7(<  | .iboratory  tests  and  esaluation 
ol  drag-reducing  organoinetallic  poivnier  IDROMI’)  p.iints  and  special  application  anti- 
touling  paints  Tor  use  on  propellers  and  sonar  domes  have  been  uiulerway  and  will  be 
contnuicd  in  the  advanced  development  i(  ategorv  (c.Tt  program  in  I ^ l‘)7.S. 

I’lanncd  ^lih'sluncs  (idmidclioii  Daws) 

Hull  ( ■/(•«/! /7/g 

Conduct  riiase  II  sea  trials  on  Atlantic  Meet  ships  (ll.S.S.  I ripi’e  aiul  I'.S.S.  ITIakelyl 
and  I’acilic  1 leet  ships  (ll.S.S.  Stem  and  U.S.S  Whipple). 

Conduct  hull  cleaning  and  sea  Inals  on  other  ships 
September  I ‘>77  I’repare  interim  TIeet  instruction  on  "How  to  Clean"  ships  hulls. 
September  078  Trepare  interim  TIeet  instruction  on  "How  and  VMien  to  ( lean"  ships 
hulls 

September  l')7‘)  I’repare  Tmal  TIeet  instruction  on  hull  cleaning. 


Ii-i:‘> 


Hull  Coatings 


September  Begin  shipboard  antifouling  applications  and  evaluation. 

livaluate  coating  perlorinance  by  diver  inspection. 

March  1978  Complete  ship  applications. 

.lime  1978-Rel'ornuilate  coatings. 

January  1979  Prepare  large  batch  formulations 
June  1979  Ship  test  large  batch  formulations. 

June  1981  Issue  recommendations  for  lleet  implementation. 


Conservation 
Category  6.4 
NAVSEA 


Machinery  Optimization 


Objective 


Tlie  objective  is  to  reduce  the  fuel  consumption  of  e.xisting  steam-powered  ships  by 
at  least  10  percent  through  the  identification  of  energy-intensive  machinery  systems  and 
operational  procedures  and  the  recommendations  of  modifications  to  effect  major  energy 
savings. 

Technical  Approach 

The  following  procedure  is  being  used  to  analyze  the  I'F  1052  class  ship. 

• Energy  consumption/distribution  patterns  for  the  boiler  plant  and  steam  systems 
are  being  analyzed  based  on  design  data. 

• Energy  icsage  patterns  are  being  corroborated  using  detailed  operating  logs, 
instruction  manuals,  past  empirical  analyses,  and  ship  visits. 

• Realistic  quanlitied  energy  utilization  profiles  are  being  determined  for  various 
missions,  total  steaming  hours,  effects  of  degraded  machinery  conditions,  and 
individual  operational  preferences. 

• Based  on  these  analyses,  preliminary  recommendations  supported  by  cost  informa- 
tion are  lormulated  for  procedural  and  equipment  modifications. 

• NSRDC  and  contractor  personnel  are  conducting  a series  of  underway  mea- 
surements to  verify  the  estimates  made  in  the  analyses  using  a trial  plan. 

• A series  of  recommendations  was  forwarded  to  NAVSl-A  for  consideration  for  lleet- 
wide  implementation. 

• The  methodology  is  documented  so  that  it  can  be  used  to  extend  the  analyses  to 
other  sliip  classes. 

• Sea  trials  are  being  conducted  in  two  phases:  Phase  I trials  are  being  conducted  at 
various  speeds  and  under  normal  operating  conditions  to  represent  typical  under- 
way tuel  consumption  rates;  Phase  II  trials  are  being  conducted  under  controlled 
conditions  to  determine  the  amount  by  which  fuel  consumption  can  be  reduced 
as  a result  of  improved  operating  procedures. 

fhe  identification  of  energy-intensive  machinery  systems  under  the  machinery  opti- 
mization task  will  lead  to  recommendations  for  minor  and  major  equipment  and  pro- 
cedural modifications  based  on  the  cost-effectiveness  of  the  modification  when  amortized 
over  the  remaining  operating  life  of  the  ship.  Minor  equipment  modifications  are  those 
that  can  be  accomplished  without  restricting  the  availability  of  the  ship.  Major  equipment 
modifications  are  those  that  have  to  be  done  during  ship  overhaul.  Procedural  modifica- 
tions refer  to  changes  in  existing  machinery  operating  practices  that  can  be  done  without 
lessening  the  degrees  of  operational  readiness. 


I’R'liiii inary  recoinincndations  are  siibjeeted  to  sensitivity  analyses  to  determine 
design  feasihility,  cost-el't'eetiveness,  and  universality  of  applieability . 

FY  1976177  Progress 

Heat-balance  analyses  based  on  design  data,  technical  documentation,  previous  sea 
trials,  and  certification  data  of  a demonstration  ship  were  completed  for  the  I'F  1052 
class.  File  analyses  were  performed  by  adapting  a MARAl)  computer  program  to  the  l-F 
1052  class  steam  cycle.  A determination  was  made  of  the  power  plant  operating 
characteristics  and  fuel  consumption  over  the  mi.ssion  profile  from  8 knots  to  full  power, 
in  2-knot  increments. 

A sea-trial  plan  was  developed  and  the  necessary  instrumentation  was  determined  to 
iluantitatively  verify  energy  usage  profiles  at  various  steaming  conditions.  I’hase  1 trials 
involve  normal  steaming  power  at  various  speeds  with  machinery  aligned  in  accordance 
with  standard  operating  procedures.  Phase  II  trials  involve  steaming  at  the  same  power 
levels  as  Phase  I.  but  with  boiler  excess  air  maintained  at  15  to  20  percent;  one  ship 
service  turbine  generator  on-line;  one  forced  draft  blower  per  boiler;  standby  main  feed 
pumps  taken  off-line;  .md  all  pressures  and  temperatures  set  according  to  design  condi- 
tions. I'or  each  phase.  How  rates,  shaft  torque,  boiler  excess  air,  condenser  vacuum,  and 
subsystem  temperatures  and  pressures  are  measured  at  each  speed. 

I’hase  I .md  II  trials  were  conducted  27  September  through  2 October  ld76,on  the 
U..S..S.  Holt  II  I-  1074).  Prcliniinary  rc.suits  indicated  tlial  the  fuel  consumpiio/i  rate  in 
Phase  II  (controllcil  conditions  using  improved  operating  procedures)  was  significantly 
lower  than  the  fuel  consumption  rate  in  Phase  1 (normal  operating  conditions),  par- 
ticularly in  the  cruising  range  of  the  ship.  Phase  II  fuel  consumption  was  lb. 7 percent 
lower  at  12  knots  and  10. b percent  lower  at  lb  knots.  Heat-balance  calculations  were 
completed  and  a linal  report  was  prepared  detailing  recommendations  for  energy- 
conserving  eiiuipment  and  procedural  modifications. 

Methodology  was  developed  to  extend  the  I I'  1052  class  analyses  to  other  ship 
clas.ses  and  a trials  plan  was  developed  for  follow-on  cruiser/destroyer  steam  plants. 

Sensitivity  analyses  were  conducted  for  the  I F'  1052  class  recommendations  of 
electrically-driven  standby  main  feed  pumps,  waste  heat  feedwater  heater,  and  anchor 
power  diesel  generator  .set. 

Planned  Milestones  (Completion  Dates) 

October  107b-('omplete  FI  1074  sea  trials. 

March  1977  Complete  I F'  1074  analysis  and  recommendations. 

April  1977  Complete  analysis  ol  l)l)(i-2.  1)0-945,  and  DlXi-.C*'. 

May  1977  Complete  trial  plan  and  follow-on  trials. 

October  1977  (omplete  FI  1074  follow-on  trials. 

October  1977  Complete  analysis  ol  DDCi-.H.  C(i-lb,  and  (Xj-2b. 


1 


December  l^)77-('omplete  sensitivity  analyses,  and  l b I074  recommendations. 
.•\pril  ld78  Complete  analysis  of  CV-S*-)  and  ('V-63. 

December  1978- (’omplete  major  auxiliaries. 

December  1979  Complete  major  ampliibious  ships. 
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Conservation 
Category  6.4 
NAVSCA 

Feedback-Limited  Combustion  Control  System 
Ohjeciive 

The  ohjeciive  is  to  develop  a lully  automalic  eonibustion  control  system  based  on 
the  oxygen  analysis  principle  that  will  maintain  boiler  combustion  air  at  peak  efficiency 
during  all  conditions  of  demand.  Current  distillate  fuels  render  present  techniques  inade- 
quate for  optimum  combustion  control.  This  new  technique  will  result  in  a 7 to  15 
percent  reduction  in  fuel  consumption  on  major  ship  classes. 

/ Vr ■ finical  I fipniach 

Based  on  laboratrrry  and  shipboard  experience  on  oxygen  analysis,  a specification 
will  be  jirepared  to  procure  two  analy/.er  systems  lor  use  on  1,200  psi  plants;  (1)  based 
on  in  situ  analyzers,  and  (2)  based  on  extraction  techniques.  Analyses,  including  opera- 
tions evaluation,  will  be  conducted,  leading  to  licet  implementation. 

I Y /V76/77  rroan-ss 

laboratory  instruments  were  evaluated  on  shipboard  and  shore-based  boilers.  A 
procurement  speeillcation  and  program  plan  for  test  and  evaluation  were  prepared. 

Planned  Milesinnes  (CinnpU'lion  Dales) 

January  1977  .Award  systems  contracts. 

June  1978  Receive  systems. 

September  1978  Complete  preliminary  checkout. 

December  1978  Install  system  on  board  ships. 

June  1979  Complete  operations  evaluation. 

March  1979  Recommend  for  licet  implementation. 
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Conservation 
Category  6.4 
NAV.SLA 

2000  kw  Quiet  DiespI  Generator 
( ihjecii  ir 

I he  objective  is  to  proeure.  test,  and  evaluate  a tiuiet  diesel  generator  set  suitable 
lor  installation  on  ASW  eoinbatants. 

/ c clinical  .1  ppriia  < -li 

The  noise  reduction  retiuirements  will  be  determined  for  diesel  engines  when  utilized 
as  prime  movers  for  electrical  generators.  The  state-of-the-art  of  noise  isolation  techniques 
will  also  be  determined.  An  RI'P  will  be  prepared  for  procurement  of  a quiet  diesel 
generator,  test  and  evaluation  will  be  performed,  and  recommendations  for  lleet  imple- 
mentation will  be  made.  This  effort  is  an  outgrowth  of  stirvey  and  assessment  sttidies 
made  under  b27(),SN. 

FY  1 97 h 177  Progress 

A program  plan  and  preliminary  noise  analysis  were  completed.  A task  was  issued 
lor  preparation  of  an  Rl  1’  for  procurenieni  of  a diesel  generator  set. 

Planned  Milcsioncs  (Coitifilction  Dates) 

September  ld77  Complete  project  plan. 

September  Id77  Comiilete  noise  analysis. 

December  Id77  Complete  Rl'P. 

■April  Id78  Award  contract. 

December  ld7X  Receive  system. 

.lune  IdSO  Complete  operations  evaluation. 

September  |d80  Recommend  for  fleet  implementation. 


('onservation 
Category  6.4 
NAVShA 


Water  Resource  Management 
Ohicfiiiv 

Dl'NSRlX'  is  idL'ntil'ying  t'resliwator  How  patterns  aboard  ship  and  rormulating  water 
resource  nuinagement  teclinir|ues  to  improve  tlie  elliciency  ol  freshwater  production  and 
iitih/ation  aboard  siiip. 

Technical  ipproaili 

1 \isling  processes,  operations,  and  activities  consuming  t'resli  water  will  be  analyzed 
on  an  11  105  2 class  frigate  and  an  aircraft  carrier.  The  areas  where  water  use  reduction 

is  possible  will  be  identified  and  impticl  assessed. 

.After  identifying  potential  payoff  areas,  studies  will  be  conducted  leading  to  recom- 
mendations for  specific  criuipmenl  and  procedural  modifications.  The.se  propo.sed  modifi- 
cations will  then  he  rerluccd  to  practice  and  their  ettectiveness  measured. 

T V J976I77  Progress 

.Shipboard  freshwater  use  patterns  identified  by  an  existing  water  pollution  data  base 
have  been  extended  to  determine  detailed  energy  use.  Further  determination  will  be  made 
through  the  installation  of  100  water  How  meters  on  the  U.S.S.  Saratoga  (C'\'  60)  and  25 
water  flow  meters  on  the  U.S.S.  McUandless  (I  F ldS4l.  Flow  meter  installation  has  been 
completed. 

A plan  fr)r  testing  and  evaluating  a commercially  available  laundry-water  recycling 
system  was  completed.  In  initial  tests,  laundry  water  was  cleaned  and  recycled  50  times, 
reducing  consumption  ol  Iresh  water  88  percent  and  chemicals  50  percent.  Detailed 
laboratory  investigation  is  complete. 

Candidate  waste  treatment  systems  were  analyzed  to  determine  the  cost  of  fresh- 
water production.  A life-cycle  cost  analysis  was  completed  and  the  results  ot  the  total 
waste  recycle  system  were  summarized. 

Planned  Milestones  (Completion  Dates ! 

Complete  laundry  rinse  water  reuse  laboratory  evaluation. 

Analyze  Saratoga  and  McT'andless  data. 

Install  water  storage  control  system  (some  shipalts  dump  to  bilge). 

Identify  additional  ships  for  limited  trials. 

Prepare  draft  of  tleetwidc  water  management  plan. 

Complete  water  conservation  education  film. 
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Conservation 
Category  6.4 


NAVStA 

Shipboard  Machinery  Performance  Monitoring 
Ohjcctivc 

rite  objoctivo  is  to  proviile  ilitignostic  information  on  ship  operators  concerning  hull 
ami  power  plant  condition,  thereby  enabling  immediate  rectification  of  the  effects  of 
system  malfunction  degradation  and  elimination  of  increased  fuel  consumption. 

Tcclinicdl  Ipproaiii 

N.-WSl  .A  will  determine  the  minimum  amount  of  data  reciuired  to  give  an  indication 
of  shipboard  system  condition  aiul  will  design  and  evaluate  a system  to  readily  provide 
the  necessary  information. 

/•’>'  /V76/77  IVnaress 

This  project  will  begin  in  I A’  ld7b. 

Planned  yiitesiones  (Completion  Dates) 

December  D)77  Issue  R1  1>. 

April  ld7H  .Award  contract. 

December  ld78  Design  analysis. 

.lime  ld7d  Complete  system  development. 

September  1479  Install  aboard  ship. 

January  1480  Make  recommendations  I'or  implementation. 
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NAVFAC 


2.6  MANAGEMENT  AND  ANALYTICAL  SUPPORT  (6.5) 

2.6.1  NAVFAC 

Shore  Facilities  Energy  Conservation 
P.E.  65861N 

Introduction 

The  projeel>  eonlaineil  williin  this  RDIil  eatei>ory  eneoinpass  Nav\  in-house 
manat:emerU  ot  tlie  eneres  RiVD  prog:  im  and  meliule  eonsersation  analyses  and  stiulies 
necessary  to  support  tliis  management. 
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Conseivalion 
Category  6.5 
NAVI  AC 


Energy  Usage  Statistics  for  Sewells  Point 
Object  ive 

I hc  site  ehtiracteristies  ol  Sewells  l\)int  Navy  Hase  will  he  deterinined  to  eharae- 
ten/e  energy  usage. 

Icchnical  Approach 

/•)  I^)7bl77  1‘rofircss 

riiis  projeet  will  begin  in  I 't'  |d7.S. 

j'laiinct/  ^lilcsiotics 

Milestones  lor  this  project  are  yet  to  he  determined. 


Conservation 
Category  6.5 
NAVI  AC 


Review  of  Guidance  Governing  Centralized  Steam  and 
Electric  Power  Generation  by  Naval  Installations 

Ohjectivc 

riie  objective  is  to  review  Navy  policy  governing  central  steam  and  electric  power 
generation  in  light  of  current  t'uel  costs  and  projected  escalation. 

rcchnical  Appmach 

rite  industrial  and  commercial  guidance  established  by  the  Navy  governing  central- 
ized steam  and  electrical  power  generation  by  naval  installations  should  be  reviewed  in 
light  ol  present  day  fuel  costs  and  projected  escalation.  The  study  involves  two  major 
areas  of  concentration;  centralized  steam  generation  compared  with  replacement  of  many 
small  existing  boilers,  and  continued  purchase  of  electric  power  versus  central  generation 
at  a Navy  base.  .Since  the  Navy  is  actively  attempting  to  convert  from  oil  and  natural  gas 
to  coal,  this  study  shoukl  be  based  on  a conventional  pulverized  coal  unit  with  both 
particulate  and  sulfur  oxide  control. 

/ >■  /V 76/77  Progress 

•\  contract  statement-of-work  for  the  stuily  was  prepared.  The  work  will  be  done  in 
three  phases.  Phase  I.  covering  existing  boilers  and  steam-turbine  generators,  will  involve  a 
general  study  of  on-base  electric  power  and  steam  generation  and  a site-specific  analysis 
at  two  shipyards.  Phase  II  will  include  preparation  of  preliminary  designs  and  parametric 
analyses  of  system  performance  and  cost  for  both  new  central  and  decentralized  steam 
plants  with  Hue  gas  desulfurization.  Phase  III  calls  for  cost-ellectiveness  studies  to 
determine  if  electric  power  should  be  generated  in  addition  to  heat  and  process  steam  at 
new  central  plants.  Only  Phase  I will  he  done  in  I 't'  l‘)77. 

Planned  Milestones  (Completion  Dates) 

December  ld7b  Prepare  contract  schedule  for  guidance  study. 

Inly  ld77  Award  contract  for  Phase  I. 

November  D)78  .Award  contract  for  Phase  II. 

November  ld7X  Monitor  contract  ami  publish  report  tor  Phase  I. 

November  1974  .Award  contract  for  Phase  Ml. 

PY  1978-80  Monitor  contract  and  publish  reports. 
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Office  of  Naval  Research  (Contact:  J.  Satkowski— 202-692-4406) 

“LiglU  Scattering  Cluiractcrization  of  the  Structural  Relaxation  Dynamic.s  in  a Methyl- 
phenylsiloxane  l luici,”  C'.  J.  Montrose,  R.  1’.  Moeller,  and  B.  1:.  Dom,  November 
1976. 

“Progress  in  the  Development  and  Utilization  of  l-'errography,”  V.  C.  VVestcott,  December 
31.  I97.S. 

"Status  Report  to  30  .lime  1976,”  under  ONR  (irant  NOOO 1 4-76-0-0019.  September  20, 
1976. 

“I'lie  Role  of  Temperature  in  l.IID.”  J.  VV.  Kannel,  October  22,  1976. 

“I'he  ( onnicting  Roles  of  Carbontetrachloride  as  a Boundary  Lubricant,"  T.  Shirakashi, 
r.  Komanduri,  and  M.  ('.  Shaw,  ('aniegie-Mellon  University,  March  31.  1977, 

"Dynamical  Shear  and  Structural  Viscoelasticity  in  l-.lastohydrodynamic  Lubrication.”  C. 
J.  Montrose,  ( . 1.  Moynilum,  and  K.  Sasabe.  May  1977. 

“l.xperimental  Observation  of  I'hermoelastic  Instability  in  l.ubricated  Sliding  Between 
Soliil  Surlaces,"  B.  N.  Banerjee  and  R.  Burton,  .lanuary  21.  1976. 

“Relationship  Between  Wear  and  Selt'-( ienerated  IMI  's  During  Sliding  Under  Conditions 
ot  Boundary  1 ubric.ition .”  J.muar\  -Mav  1976. 

NAVFAC  (Contact:  W.  Adams-703-325-8535) 

"Solar  Heating  ot  Buildings  and  Domestic  Hot  Water.”  1 R-S35.  L.  .1.  Beck.  .Ir..  and  R.  L. 
I ield.  .lanuary  |97(i.  revised  .Xtuil  1976. 

“Met.il  Hydrides  for  I nergy  Storage  .Applications,”  r\-1393.  S.  ( . Clarg  and  .\.  W’. 
McCl.ime,  lune  197.s. 

“L nergy  Utili/.ition  of  Solid  VCaste  ,it  Small  Naval  Bases  .An  l.conomic  Decision  Model 
.md  Comparison  of  fvvo  I y pes  ol  Systems.”  rN-14().>.  P.  L.  Stone.  December  1976. 

"Portable  (uis  Analy/ers  lor  Boiler  Monitorir.g.”  lN-14,^4.  R.  S.  Chapler,  September 
1976, 

" fechmcal  1 v.iluation  ol  W ater  I nergy  S.iving  Shower  Heads  for  Naval  Supply  Center. 
Oakland."  rM-()4-7.s- 1 . .1.  L.  Sipiier  and  C.  K.  Smith.  December  197,s. 

"Cost-1  ffectivencss  Analysis  of  l.ubricani  Reclam.ilion."  lM-64-7()-l,  C.  \V,  Anderson, 
lanuary  |9i6. 

"Conceptual  Design  and  I valuation  ol  an  Organic  Rankine  Cycle  Bottoming  System  for 
the  Diesel-1  lectric  Power  Plant  at  the  Naval  Radio  Station  ( D Cutler.  Maine.” 
rM-63-76-9.  R.  1 . Kirts,  .lime  1976. 

“Possible  Application  of  Heat  Pumps,”  l M-S()-76-l.  I . .1.  Beck,  August  1976. 

“I’ay-Ofl  Period  I stimator  for  I nergy-Saving  Concepts.”  TM4)6-76-l.  M.  L.  L.a ton.  .lune 
1976. 

"Residual  Shale  Oil  Burning  Tests. ” I M-(i3-76-l  3.  T.  I.  Lu  and  B.  I,.  Swaiden.  Septem- 
ber 1 976. 
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“ ID-Sorvice  l.valiutioii  ol  Camp  IV-iullL-ton  Monitoritig  and  Control  System,” 
1 M-(>:-7(vl4.  July  ld7(). 

"I  valuation  ol  riiemiostats  with  l imit  Controls.”  rM-()2-7()-l 5 , R.  I.  Staab.  July  I^J7b. 
"Seawater  Coolinj:  tor  Naval  I'aeilities,”  rM-44-76-10,  J.  B.  Ciani,  August  1976. 

“Ranking  of  Commereially  Available  l amps  by  l.umens/Watt,”  TM-XO-76-4.  J.  M.  Baker. 
September  1976. 

"livaluation  of  linergy  Savings  [.amps.”  'rM-62-76- 1 2.  M.  N.  Smith.  June  1976. 
“Identifieation  of  Alternate  Bower  Sources  for  Dredged  Material  Disposal  Operations.” 
rM-BO-76-5.  C.  b . Barker.  1).  Bal.  K.  I . Vodraska.  .1.  B.  ( iani.  and  B.  L.  Stone. 
October  1 976. 

"Beam  Illumination  Daylighting.”  'rM-80-76-2,  J.  M.  Baker,  September  1976. 

"Discussion  of  l.ighting  Design  for  luergy  Conservation,”  TM-S()-76-.C  J.  M.  Baker.  July 
1976. 

"D.ita  Compilation  for  i nergy  Consumption  Statistics  for  U.S.  Navy  Shore  Installations, 
rA'76,”  rM-52-76-12,  R.  I , Bergman,  September  1976. 

"Data  Compilation  for  Site  ( haracteristics  of  C.S.  Navy  Shore  Installations.  IA'76,” 
BM-.^ 2-76-1  I , R.  B . Bergman,  September  1976. 

"Analysis  ot  Botal  aiul  Selective  l.nergy  Systems  tor  the  l.ong  Beach  Naval  Shipyard.” 
I .\I-63-77-l . I . B.  Cooper,  January  1977, 

"Bi  valuation  ol  Bolari/ed  and  Radial  Batwing  Bight  Dill  users,”  BM-XO-76-6.  J.  M.  Baker. 
May  1976. 

“Maintenance  Rei|uirements  and  User  Reaction  to  Nova  Shower  Head.”  IM-64-7()-6.  J 1.. 
Sipiier.  September  1976. 

“Investigation  of  I nergy  Saving  Botential  of  Bransient  Suppressors."  BM-62-77-01.  R.  I. 
Sl.Ki'-i  and  \B  N.  Smith,  .lanuar.v  1976, 

“Selecting  an  I nergy  M.magement  System,”  1 M-62-774)6,  R.  I.  St.iab.  I ebruarv  1977. 
"Microcomputer  Control  of  Buikling  Binergy  Consumption  Bhase  I:  Commercially  Avail- 
able Small  Scale  1 nergy  Control  Systems.”  TM-62-774)”.  R.  I.  Staab.  March  1977. 
"( iuiilelines  lor  a Routine  l.ighting  Maintenance  Brogr.im.”  BM-(i2-774)S,  W.  Bierpoint. 
March  1977. 

“Breliminary  Report  on  the  B.stimalion  of  B,iul-L>se  ol  Navy  B.ise  B, nergy  Consumption.” 

1 M-52-77-()4.  M.  B.  Baton  and  R.  I,,  Bergman.  May  1977. 

“.Alternative  Strategies  for  Optimi/ing  I nergy  Supply.  Dislribullon.  and  Consumption 
Systems  on  Naval  Bases.  Volume  1 . Near  Berm  Str.itegies."  ( R-74.006.  Brroz-.Allen 
& Hamilton,  November  1973. 

“Alternative  Strategies  for  Optimi/.ing  I nergy  Supply,  Distribution,  and  Consumption 
Systems  on  Naval  Bases.  Volume  2:  Advanced  l.nergy  Conseivation  Strategies.” 
( R-74l)07.  Boo/-,Allen  & Hamilton.  January  1974. 

“Alternative  Strategies  for  Optimi/.ing  l.nergy  Supply.  Distribution  and  Consumption 
Systems  on  Naval  Bases,  Volume  3:  .Assessment  ol  Total  Baiergy  System  .Applica- 
tions at  Naval  I acilities,”  CR-75.0()3,  Boo/-Allen  & Hamilton.  November  1974. 
“Brocedures  for  B'easibility  Analysis  and  Breliminary  Design  of  Total  Binergy  Systems  at 
Military  Bacilities,”  CR-76.002.  Boo/-Allen  & Hamilton,  May  1976. 

“Survey  of  Available  Systems  for  Improving  Heat  Bransfer  in  Air  Conditioning  Chiller 
Condensers."  CR-76.004,  John  S.  Williams,  July  1976. 

“Operational  Besting  of  a Controlled  .Air  Incinerator  with  .Automatic  Ash  Hamlling.” 
CR-77.()OH,  N.  Kleinhen/  and  11.  Cregor  Rigo,  Systems  ’Beclmology  Corporation. 
November  1976. 
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“Operational  Testing  of  a System  for  Solid  Waste  to  Energy  Conversion,’’  CR-77.00y,  H. 

Kleinhenz  and  H.  Gregor  Rigo,  Systems  Teelmology  Corporation,  November  1976. 

“Air  Leakage  Measurements  in  Navy  Housing  in  Norfolk,  VA,”  CR-,  P.  L.  Lagus,  Systems  j 

Seience  and  Software,  May  1977.  j 

“A  Preliminary  Design,  Economie  and  Energy  Analysis,  and  Environmental  Impact  Assess- 
ment for  a Seawater  Cooling  Project  Naval  Security  Group  I'acilities  at  Winter 
Harbor,  Maine,’’  CR-,  Traeor  Marine,  March  1 977,  Contract  No.  N68305-77-C-001  2. 

“Light  Sensing  and  Controlling  System  Industry  Survey,”  62-76^,  M.  N Smith,  October 

1975.  j 

“Report  on  Energy  Storage  Program,”  63-75-8,  [•!,  R.  Durlak  and  A.  W.  McClaine,  J 

November  1974.  i 

“Wind  Electric  Generator  Systems  Preliminary  Analysis,”  63-75-10,  R.  H.  Fashbaugh,  ; 

November  1974.  1 

“Use  of  Synthetic,  Waste,  and  Substitute  Fuels,”  63-75-12,  T.  T.  Fu,  December  1974.  ! 

“Summary'  of  Available  Information  on  Synthetic  Lubricants,”  64-75-04,  C.  W.  Anderson,  j 

December  1974.  j 

“Improvement  of  Industrial  Power  and  Steam  Generation  Cycle,”  63-75-14,  R.  E.  Kirts,  j 

January  1975.  j 

“L.lse  of  Synthetic  and  Waste  Fuels,”  63-75-15.  T.  F.  Fu.  January  1975.  i 

“Infrared  .Analysis  of  Fiiergy  Losses.”  64-75-05.  J.  C.  King.  January  1975.  ( 

“JP-5  ,'dr  Dry-Sump  Diesels.”  63-75-17.  H.  F.  Swaidan.  February  1975. 

“Laboratory  Fest  and  I. valuation  ol  an  ,\G.\  750  Fhermovision  Infrared  System,” 

64-75-12,  D.  1.  C.innon,  M.irch  1975. 

“Flectrical  Fnergy  Allociitions  at  Navy  .ind  Marine  Corps  Bases.”  Naval  Postgraduate 
School  Thesis  AD  .\00982l.  A.  Shalar,  March  1975. 

"Remote  Monitoring  and  Control  of  Small  Navy  Boilers,”  63-75-22.  R.  S.  Chapler.  March 
1975. 

“Summary  of  Available  Inibrmation  on  Lubricant  Recovery  aiul  Recycling  l.nuipment. 

Methods  and  Fechniriues,"  64-75-1  I.  C.  NV  . Atiderson.  March  1975. 

“Fi|uipment  ami  Fechniciues  for  l.nergy  Utilization  of  Soliil  Waste."  63-75-20.  P L. 

Stone.  April  1975. 

“Installation  of  Urea  Formaldehyile  1 oam  Insulation  in  the  Outside  Walls  of  a Navy 
F'amily  Housing  Unit,”  52-75-08,  F.  Roe.  Jr.,  I..  R.  Vinieratos.  and  .1.  C.  King.  June 
1975. 

“Thermoeeonomic  Analysis  of  Vapor  Power  Systems.”  Naval  Postgraduate  School. 

59Nn75062.A.  CDR  1 1 . Shepp.inl.  Jr..  USN.  J.  K.  Hartman,  M.  D.  Kelleher,  and 

R.  IF  Nunn,  .lutie  |975. 

“Improvements  of  Oil-Burning  Systems."  63-7(i-(),  1 1 . Cooper.  July  1975. 

“Portable  Fest  Instruments  for  Boiler  Monitoring,"  (i3-76-7,  R.  S.  Ch.ipler,  July  1975. 

“I  conomic  Analysis  of  Solar  Porrl  W.iter  IF-atmg.”  80-76-2.  K.  F.  Vodraska.  July  1975. 

“Use  of  Synthetic.  Waste,  and  Siibsiitiite  Fuels."  f)3-76-2.  T.  T.  F'li  ami  F,.  Jr.  Cooper. 

July  1975. 

“Local  Srnirce  Characteristics."  80-7(vl,  R.  N.  Fhomas  ami  K.  I . Virdraska.  August  1975. 

“.Applicability  ol  Bottoming  Systems  to  Naval  Diesel-F.leciric  Power  Plants.  . '’6-8.  R. 

1,.  Kirts.  September  1975. 

"Wind  Plant  Siting  Survey.”  NW(-FM-2798.  S.  L.  lee.  April  197(,, 

“Solar  Survey  t)f  Selected  Navy  and  M.irine  Corps  Sites,"  C.  1..  Parker  (Cl  1.  letter,  15 
June  1976.  Ser.  937). 
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“I'uol  Cost  l^scaliitioii  Study,”  NVVC-rM-2‘)50,  I-,.  1:.  Kappcimaii.  S.  M.  Lee,  R.  I'.  KIcver. 
and  1).  R.  Cruise.  NWC,  China  Lake,  Noveniher  l‘^)76. 

“An  Optimization  Study  of  a l.ow  riiermal  I’otential  Power  System,”  Naval  Postgraduate 
Sehool,  (/)Kk760^)l,  ,1.  R.  Buchingham.  VV.  M.  Raike.  and  M.  D.  Kellelier.  Septemher 
1^)7p. 

"Liglit  Sensing  and  Controlling  System  Industry  Survey.”  62-76-04.  M.  N,  Smith.  October 

075. 

"Detecting  Leaks  in  Buried  Utility  Lines,”  Tl)S-75-23,  L.  Herrmann,  September  075. 

“Conserving  I nergy  With  Lower  Wattage  and  I’hantom  l4uorescent  Lamps.”  TDS-76-11, 
M.  N.  Smith.  September  076. 

“1  nergy  MonitoriTig  and  Control  Systems.”  TDS-76-12.  R.  1.  Staab,  September  076. 

“I  nergy  Saving  Showers  lor  Naval  Shore  Lacilities,”  rDS-76-IO,  .1.  L.  Sciiiier,  August 

076. 

“1  ightmg  Design  and  1. nergy  Management."  V 1-80-76-1.  CLX’OS  lecture  presented  by  R. 
Helms. 

“Roimiltable  Discussion  on  Lighting.”  V 1-80-76-2,  CliCOS  seminar  held  by  R.  Helms. 

“Roundtable  Discussion  on  Lighting.”  VT-80-76-5,  Cl.COS  .seminar  held  by  R.  Helms. 

“Roundtable  Discussion  on  l.ighting.”  V'r-8-76-4.  CLiCOS  seminar  held  by  R.  Helms. 

“Computer  Monitoring  and  Control  Systems  for  Lintire  Bases,”  VT-80-76-5,  CL.COS 
lecture  presenleil  b\  1).  Hannemann. 

“HV'AC  Systems."  Vl-80-76-().  CL.COS  lecture  in  energy  management  presented  on  14 
J.mu.iry  076  by  1..  Violett. 

“HVA(  Systems.”  Vl-80-7(>-7,  CICOS  lecture  in  energy  management  presented  on  1.5 
.lanuary  07(>  by  D.  Il.mnemann. 

“Ileciric.il  Inergy  Conserration Vr-80-76-8.  CICOS  lecture  in  energy  management 
presented  on  1.5  l.muary  l'■)76  by  1).  Hannemann. 

“I  lectneal  I nergy  Conserv.ition .”  \’T-80-76-d,  t'l  ( OS  lecture  m energy  management 
presented  on  1.5  l.muary  07()  by  D.  Hannemann. 

“Mechanical  ! nergy  ( onserv.iiion.”  \' I'-SO-^ii-lO.  CL.COS  lecture  in  energy  management 
presented  on  1.5  .l.imiarv  I'OC)  by  .Austen. 

“Mech.mical  I nergy  ( \)nserv.ition.”  V L-80-7(i- 1 1 , CLCOS  lecture  in  energy  management 
presented  on  1.5  .l.muary  07()  by  Austen. 

"Litilities  Systems  Inlormation  Systems,”  V 1-80-76-1  2.  CLX'OS  lecture  in  energy  manage- 
ment presented  on  6 .lime  074  by  Koeller. 

"Ctilities  Systems  Inform.ition  Systems,”  VT-80-76-1 .5.  CIXOS  lecture  in  energy  manage- 
ment presented  on  6 .lune  074  by  Koeller. 

“I'tilities  Procurement,"  \'r-80-76-l4.  CLiCOS  lecture  in  energy  management  presented 
on  .5  lime  l‘)74  b\  Ba/.ak. 

NAVSEA  (Contact;  C.  Krolick-301 -267-2674) 

"1  nergy  ( onservation  m Advanced  Ship  Propulsion,  Vol.  I Near  Lerm  Systems.”  Hydro- 
naiitics,  ,1  line  1 675 . 

‘‘Inergy  Conservation  m .Advanced  Ship  Propulsion  Systems,  Vol.  2 Mid'Lar."  Hydro- 
nautiLs.  October  1675. 

“Advanced  Ship  Propulsion  System  Data  Collection  and  Analysis.”  J.  J.  Henry,  M.irch 
076. 
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" Ailvaiucil  Ship  I’ropulsioii  System  Data  Collection  and  Analysis,  Supplementary  Report: 
Vol.  II."  J.  J.  Henry,  March  H)76. 

"Summary  of  lechnical  Data  tor  Near  Ferm  I’ropulsion  Systems.”  D'INSRIX  , September 
I‘)7p. 

"l  uel  (\)nsumptK)n  Predictions  lor  Advanced  Marine  (las  lurbine  C oncepts,”  DTNSRDC', 
May  l‘)T7. 

"Ailvanced  Ship  Propulsion  System  Data  Collection  and  Analysis,"  J.  J.  Henry,  June 
Id7b, 

".Advanced  Ship  Propulsion  Systetn  Data  Collection  and  .Analysis- Supplementary  Report: 
Vol.  11.”  .1.  J,  Henr>'.  June  D>7b. 

"Near  i'erm  Propulsion  System  Summar>'  Report."  DTNSRDC.  June  ld77. 

"Shipl’ni.ini  l.pi-rj.c  C onversion  Systems  State-vit-the-.Art  Survey.”  1 lydronautics.  Septem- 
ber l‘)7.s. 

"Shipbo.iril  I ncrey  Conversion  Systems  .Advanced  Plant  Concepts."  Hydronautics,  July 
D)7.s. 

"\(.lvanced  Ship  Service  I Icctrical  Systems  D.ita  C ollection  and  .Analysis.”  J.  J.  Henry. 
April 

"Ailv.mccd  Ship  Service  I lectric.il  Systems  D.ita  Collection  and  Analysis  Supplementary 
Report:  Vol.  11."  .1.  J.  Heni-\'.  March  07(1. 

"Summ.irv  ol  Interim  Results  on  Advanceil  Ship  Service  l.lectrical  Systems  Ivnergy 
Conservation  Stuilies,"  DINSRDC.  August  Ib7(i. 

“Diesel  1 nginc  Investigation  Stiklv,"  J.  J.  Henrv  . April  1^77. 

"Avlv.mceit  Ship  Service  llcctric.il  System  D.it.i  ( olicction  anil  Analysis."  J.  .1.  Henry. 
June  D)"’" 

"Adv.inced  Ship  Service  I lcclric.il  Svstcni  D.it.i  Collection  .mil  Analysis  Supplementary 
Rcpoit  Vol.  II,"  J.  .1.  Henrv.  June  I ‘>77 
"Ship  I lcctric.il  1 o.id  .An.ilvsis."  DINSRIX  . June  D>77. 

“Diesel  Cl. Is  lurbine  I'hcrm.il  I lectric  I nergics  ( omp.ii ison."  DINSRIK  . June  077. 
"Nc.ir  lerm  I lcctric.il  Sv stems  Summ.irv  Report,"  1)  I NSRIH  . Inly  l')77. 

“Idcntil ic.ition  ol  M.nor  Shipbo.inl  I nergv  Users,"  DINSRDC  , March  l‘n(i, 

"Mclhoils  ol  Reducing  Destroyer  l ighting  I o.uls,"  I I.  Henry.  August  U)7(i. 

“Advanced  Ship  Pumping  Systems  Data  ( olicction  .nul  \n.ilysis."  J .1  Henrv.  April 

|l)77 
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3.0  SYNTHETIC  FUELS 


3.1  INTRODUCTION 

Rccoiil  stuiiie.s  of  tlic  extent  of  world  petroleum  resourees  have  generally  eoneluded 
that  planning  should  he  based  on  an  expectation  that  petroleum  resourees  will  be 
exhausted  in  this  eentury.  .Sinee  fuels  produced  from  petroleum  are  vital  to  naval 
operatirrns.  the  expectation  of  near-term  depletion  of  petroleum  must  play  an  important 
role  in  Navy  R&l)  planning.  Continued  use  ol  hydrrrearbon  fuels  by  the  Navy  through 
the  end  of  the  eentury  is  a eertainty;  therefore,  the  primary  eoneern  is  eontinued 
availability  , even  though  the  priee  will  probably  be  high. 

There  are  large  domestic'  resourees  of  oil  shale,  tar  sands,  and  eoal  from  which 
hydrocarbon  fuels  could  become  available.  These  resourees  in  the  Ihiited  States  will  not 
be  depleted  for  a eentury  irr  more.  Tven  after  the  fossil  sources  are  depleted,  hydro- 
carbon fuels  c'cnild  be  produced  by  direct  synthesis. 

Thus,  the  basic  approach  of  the  Navy  synthetic  fuel  strategy  is  directed  toward 
ensuring  the  eontinued  availability  of  hydrocarbon  fuels.  Immediate  emphasis  is  being 
placed  on  the  fuels  that  are  now  becoming  available  from  nonpetroleum  fossil  sources. 
Txtensive  national  RcVil)  programs  are  currently  being  directed  toward  the  exploitation  of 
these  resourees.  file  Navy’s  approach  is  to  ( I ) ensure  that  the  Navy  is  an  informed 
customer.  (2i  ensure  that  the  products  that  result  from  the  national  synthetic  fuel 
program  will  be  suitable  for  naval  needs,  and  (3)  promote  a \iable  federal  program  to 
establish  a eommereial  synthetic  fuel  production  capability. 

Improcc'd  oil  shale  and  eoal  processes  are  entering  the  pilot  plant  stages.  The 
eonstruetion  of  pilot  plants  in  the  I'nited  States  is  being  delayed  by  capital  rec|iurements. 
legal  restrictions,  environmental  constraints,  and  policy  deliberations.  However,  eom- 
mereial  oil-shale  plants  are  expected  to  begin  operation  in  the  IdXOs  and  a significant  tar 
sands  industry  m Canada  may  be  in  operation  by  the  early  H)S0s. 

Coal  reipiires  considerable  hydrotreating  to  produce  middle-distillate  fuels,  but  hc|uid 
leedstoeks  from  eoal  are  an  excellent  source  of  gasoline.  The  most  practical  approach  to 
produce  imddle-distillates  and  gasoline  would  be  to  convert  less  petroleum  into  gasoline 
aiul  use  eoal-derived  crude  oil  to  make  up  the  difference,  leaving  more  petroleum 
available  for  middle-ilistillate  fuels  production.  Tiiereldre,  synthetic  fuels  derived  from 
eoal  may  not  be  practical  for  widespreail  Navy  use  for  some  time,  aiul  certainly  not  until 
the  need  lor  gasoline  as  a transportation  fuel  has  abated. 
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3.2  SYNTHETIC  FUEL  AVAILABILITY 


I'lie  ;ivail;ihility  of  test  (luantitics  ol'  synthetic  fuels  aiul  projeeteii  full-scale  produc- 
tion dates  must  be  determined  so  that  the  Navy  can  plan  for  test  aiul  evaluation  and 
introduce  the  fuels  to  fleet  use.  I'itiure  15-()  shows  the  projected  availability  of  synthetic 
tuels. 


I wo  considerations  are  important  to  the  Navy's  R&l)  plans  for  synthetic  fuels: 
considerable  lead  time  (3  to  4 years)  is  necessary  to  conduct  test  and  evaluation  projirams 
to  ensure  that  fuels  ami  hardware  systems  are  compatible,  and  the  Navy's  participation  in 
a test  and  evaluatit)n  prosiram  is  essential  to  demonstrate  to  other  federal  agencies, 
primarily  1 Rl).\,  that  there  will  be  a market  for  a lull  slate  of  synthetic  fuel  products 
suitable  for  Navy  apirlieations. 

3.2.1  Synthetic  Fuels  Derived  From  Oil  Shale 

In  1475.  various  military  operational  fuels  (.ll’-4.  .ll’-5  .let  .\.  1)1  M/I)!  -2.  gasoline, 
heavy  fuel  oil)  were  produced  from  10,000  barrels  of  crude  shale  oil  in  a commercial 
small-scale  refinery  having  a capacity  of  about  4,000  barrels  per  stream  da>'. 

The  crude  shale  oil  was  produceil  b>-  the  I’araho  process  in  a 5()-day  run  using  shale 
mined  from  the  Naval  Oil  .Shale  Reserve  l(.)caled  at  Anvil  Points,  Colorado.  Ihe  eruile 
shale  was  processed  in  a commercial  refinery  on  a "best  efforts"  basis.  The  input  of 
4.45(,  barrels  of  crude  shale  oil  yiekkHl  5,765  barrels  of  various  military  fuels,  of  which 
5.108  barrels  were  shi|iped  lor  testing. 


Motor 

JP-5/ 

DFM/ 

Fleavy 

gasoline 

JP4 

JET-A 

DF-2 

fuel  oil 

Aimy 

463 

131 

Navy 

Air  Force 

347 

409 

759 

1120 

NASA 

ERDA 

Coast  Guard 
MARAD 

181 

157 

141 

1400 

Total 

644 

347 

566 

1031 

2520 

The  fuels  were  distributeii  to  various  government  ami  private  laboratories  for 
specification  tests,  post-processing  studies,  combustor  tests,  engine  tests,  burner  tests,  and 
full-scale  tests.  The  fuels  met  a majority  of  the  standard  specification  rec|uirements;  the 
leasibility  of  using  crude  shale  oil  as  a feedstock  for  military  fuels  was  ilemonsirated. 
However,  the  fuels  e.Nhibiteil  storage  prt)blems  and  a degree  of  thermal  instability.  They 
also  showed  a high-wax  ami  a high-gum  content,  as  well  as  a high  eonceniration  of 
nitrogen  and  particulate  matter. 

In  cases  where  specifications  were  not  met.  further  studies  were  conducted  to 
determine  why  Ihe  fuels  were  not  within  specification  limits  and  what  types  ol  treatment 
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Figure  B-6.  SYNTHETIC  CRUDE  PRODUCTION  SCHEDULE 


wouUl  hi.'  in  iinprovini:  ilic  lin.'l  v'n.'U'  m.iili.'  lo  ilcloriniiu'  liow 

coinp.itihk-  the  shale  ileriveil  Inels  are  with  petroleum  haseh  lueK  and  vmIIi  llie  materials 
that  're  eomnutniy  lound  in  entunes  and  luel  handlmj!  systems. 

Hardware  and  enitine  tests  weie  [lerlormeil  m assorted  eomhustois,  hurners.  internal 
eomhustion  eniimes.  and  turbines  to  determine  the  perlormanee  and  emission  eliaraeter- 
isties  of  the  shale  fuels  and  to  eompare  them  with  similar  petroleum  luels.  I’arameters 
metisured  ineluded  speeifie  fuel  etinsumption.  thrust,  flame  radiation,  and  emissions  of 
In droearbons.  earbon  immoxide.  .md  o.xides  ol  nilroiten.  Na\\  and  1)01)  laboi.itories  and 
several  private  contraetors  eondueted  the  tests. 

I'ull-seale  tests  were  eondueted  to  evaluate  the  overall  perlormanee  of  the  s>'nthetle 
fuels  In  operational  hardwtire,  Based  on  the  results,  the  problems  eneountered  with  some 
of  the  physieal  and  ehemieal  eharaelei isties  of  the  fuels  earuld  probably  be  solveil  by 
some  Ilf  the  proeess  operations  inherent  in  a eommerei;il,  large-seale  refinery. 

A full  deseription  of  the  H)75  iirogram.  Inehaling  data  for  the  preproeessing  studies 
and  refineiA  yields,  is  in  the  eontraetor's  report  prepared  for  the  LLS.  Navy  ( M.\  I -OHTd  I. 
"rile  I’roiluetit)!)  and  Kefining  of  C'riale  Shale  Oil  Into  Military  I'uels,  I'inal  Report."  In 
adililion.  a report  deseribing  the  evaluation  of  these  fuels  in  military  systems  and 
eomponents,  "Compilation  of  Oil  Shale  1 uels  lest  Results,"  was  prepared. 

R.ised  on  the  results  of  the  10. 000  barrel  e.xperiment  and  the  eneouragement  of  the 
Installation  ami  Logisties  (l&L)  Offiee  ol  1)01),  the  Navy  should  eontmue  to  serve  as  the 
foe.il  point  and  eoordinator  of  1)01)  efforts  it\  synthetie  fuels  programs,  The  Navy 
(MAI-OS  r.f)  in  its  new  management  rtile,  set  up  an  interserviee  steering  group  to  develop 
a synthetie  fuel  projeet  to  provide  military  fuels  from  domestie  nonpetroleum  resourees. 
To  eoiuluet  sueh  a projeet.  industry  sourees  iiulieatei.1  that  the  optimum  tiuaiUity  of 
eriule  ret|uired  in  ;i  eommereial  refinery  would  be  about  100.000  barrels.  I'his  quantity  of 
erude  would  permit  having  the  ret|uired  proeess  operations  (hydrotreating,  hydrtteraeking. 
eokmg.  ete.)  to  proeess  the  eriule.  The  iiroeessing  of  this  iiuatitity  of  erude  would  make 
available  the  quantities  of  fuel  needed  to  eoiuluet  I'ull-seale  testing  and  evaluation  to 
qualify  the  fuels  for  operational  use.  Ihis  type  ot  experiment  would  encourage  indiistTy 
to  develop  shale  oil  as  .i  viable  alternative  to  petroleum-based  fuels. 

Based  on  these  arguments,  a program  has  been  developed.  This  program  will  be 
eondueted  in  two  parts.  I'he  first  part  would  demonstrate  that  military  operational  fuels 
that  meet  all  government  speeifieations  can  be  produeed  in  a eommereial  refinery.  I'he 
second  part  would  refine,  in  a commercial  refinery,  crude  shale  oil  into  military  speed ica- 
tion  fuels  under  the  conditions  and  process  schemes  used  in  the  demonstration.  I'he 
tentative  distribution  of  these  fuel.'!  to  the  various  governtnent  laboratories  and  con- 
tractors is  shown  in  Table  B-l.  These  fuels  will  probably  be  ready  for  testing  in  T'Y  IdTd. 

It  IS  expected  that  this  will  be  the  first  ot  several  experiments  of  this  type,  each 
addressing  the  various  generic  types  of  synthetic  crudes  that  have  early  potential  for 
commerciali/ation.  During  the  test  and  evaluation  of  these  fuels  by  the  SYSCOMs 


B-15« 


Table  B1.  DISTRIBUTION  OF  PRODUCTS  FROM  100,000  BARREL  PROGRAM 

(Barrels) 


Agency 

Crude 
Shale  Oil 

AUGUS 

MOGAS 

JP4 

JP-5 

JP-8 

DFM 

No.  6 

Total 

NAPTC 

- 

_ 

_ 

17,000 

_ 

_ 

— 

17,000 

Air  Force 

- 

_ 

2,100 

20 

70 

20 

- 

2,210 

NASA 

50 

- 

1 

50 

1 

50 

50 

202 

NRL 

- 

- 

- 

- 

10 

- 

- 

10 

Army 

- 

- 

516 

372 

621 

404 

1,092 

- 

3,005 

LERC 

2 

2 

2 

2 

2 

2 

2 

2 

16 

CEL 

- 

- 

- 

- 

- 

647  + 

647* 

NSRDC 

- 

- 

- 

- 

40,000 

40,000 

ERDABERC 

2 

- 

170 

20 

5 

1 

20 

1 

219 

Total 

4 

52 

688 

2,495 

17,708 

487 

41.184 

700 

63,309 

Percent  of  total 

0.1 

1,1 

1 

3 9 

28.0 

_11j 

65  1 

1 1 

100  0 

(N.W'AIR.  \A\'S1.A.  NW'I  AC  ) .iiul  (rllicr  1)01)  lahoratoncs,  a sccoiul  100.000  harrols 
ol  s\ntlK’lic  cruik’  nil  cmild  be  inircliaseil  and  rel'iiierl.  Ibis  erude  cinild  be  geMieratcd  by 
rrne  ol  the  m-situ  teelimqiies  or  other  erudes  may  beeome  availtible.  (Table  IM  aiul 
I ittiire  [{-(>  show  that  latiie  quantities  ot  eoal-iien\ed  syntlietie  erudes  eoiild  be  available 
in  I A’  loyq.  and  l')80  Irom  both  the  ITC'oal  program  aiiil  the  Coaleon  proiiram.l 

3.2.2  Synthetic  Fuels  Derived  From  Coal 

I he  test  .ind  evaluation  ol  luels  derived  from  eoal  will  he  vletermineil  by  syntlietie 
crude  availability.  1 he  N.ivy  or  1)01)  will  not  be  actively  eniiaged  in  these  luograms  until 
It  is  obvious  that  both  I KDA  and  iiulustry  are  inleresteil  in  ileveloping  erudes  into 
higii-t'lash-pomt  midvlle-ilisiillate  luels. 

At  the  eonelusion  ol  the  test  and  evaluation  program  on  military  operational  fuels 
vieriveil  from  shale  oil.  the  refimnt:  aiul  testing  of  militarv'  fuels  ilerived  from  eoal  will  be 
starteil  on  a large  scale  tvi  allow  a complete  evaluation  of  the  fuels.  If.  as  |vreviously 
staleil.  I KDA  and  iiulustry  have  shown  interest  in  eonverling  these  erudes  into  middle- 
ilislillale  fuels  and  have  not  ileeiiled  that  they  eoukl  better  serve  the  nation  as  sources  for 
gasoline.  [U'troehemieal  leeilsloeks,  or  utility  boiler  fuels,  then  they  will  be  evalualeil  as 
sources  lor  military  operational  fuels. 

3.2.3  Synthetic  Fuels  Derived  From  Tar  Sands 

( urrentlv  Sun  Oil  Company's  subsiiliary.  Creat  Caiuuhan  Oil  Saiuls  1 til.  (CiCOS).  has 
an  operational  synthetic  crude  plant  m Canada  that  produces  about  .‘'O.OUO  barrels  a day. 
I his  pl.mt  was  completed  in  l‘)(iH  and  produces  satisfactory  synthetic  luels  from  tar 
sands.  Hie  test  and  evaluation  of  synthetic  fuels  derived  from  I'.S.  tar  sands  will  be 
determined  by  the  availability  of  the  synthetic  crudes. 
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3.3  GENERAL  PLANS  AND  SCHEDULES 


lo  suppori  ll\o  tonliinioil  availahiliiy  ol  hyilmcailH)!!  I'licls  lor  I'lect  operational  use, 
tlio  major  cni|>liasis  in  I 'r  U177/7S  will  Ire  (lie  100.000  harrel  oil  shale  experiment.  .A 
majority  ol  the  advancerl  clevelopinent  (Catejiory  0.3)  tuiuls  will  he  inve'^tecl  in  ohlaininii, 
relininj;,  storini;.  transporting  amt  distritniting  eriide  and  relined  prodiiets.  l ignie  11-7 
shows  the  projeeted  status  ol  the  syntlielie  Inel  test  program. 

The  100.000  harrel  experiment  will  paee  all  ot  the  syntlielie  liiel  testing  ell'orts. 
Ciirrenlly  available  iinanliiies  troin  the  previous  10.000  harrel  experiment  and  some 
solvent-relined  eoal  tiiels  will  he  snhjeeted  to  additional  laboratory  tests  through  I 'l 
U)78.  After  refining  the  100.000  barrels  of  oil-shale  eriule,  preliminary  laboratory  tests 
and  small-seale  tests  will  he  eondiieted  in  1 \ 107'-)  and  Inll-seale  tests  will  he  initiated  in 
early  I'Y  lOSO. 

Syntlielie  erudes  Irom  other  ilomestie  .soiirees  will  he  evaluated  to  ileterniine  their 
potential  as  an  alternate  souree  ot  hydroearhon  tiiels  lor  lleet  operational  use.  1 lie  erudes 
will  be  evaluated  to  determine  their  pliysieal  and  elieniieal  eliaraeteristies.  Some  pilot 
plant  studies  may  be  done  to  determine  the  degree  of  refining  reiiuired  to  make  military 
operational  fuels  and  the  potential  yield  ol  these  fuels  troni  tlie  crude. 

l.aeli  command  tlirougliout  the  test  and  evaluation  program  will  gather  information 
to  determine  what  changes  or  modifications,  it  any,  need  to  he  made  to  ihe  current  luel 
specifications.  A typical  e.xample  is  the  aircraft  turbine  specification  (MlL-T-.'ihZTJ ). 
which  has  no  reiiuirement  lor  total  nitrogen  or  luel-hound  nitrogen  in  the  current 
specifications.  I herefore.  tuels  with  higli-nitrogen  content  are  within  specilication  reriuire- 
ments  although  higli-nitrogen  content  may  have  an  ailverse  ellect  on  iiertormaiice. 

Hie  activi.y  network  of  the  project  showing  the  How  of  the  project  elements  from 
exploratory  (.levelopment  ((>.2)  through  engineering  development  is  given  in  l igure 
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Testing  of  Available  Synthetic  Fuels 

lO.OOO-Barrel  Shale  Oil  Experiment  Lab 
Tests  by  NAPTC,  NOEL,  and  NRL 
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Figure  B-7.  PROJECTED  STATUS  OF  SYNTHETIC  FUEL  TEST  PROGRAM 
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3.4  BASIC  RESEARCH  (6.1) 


3.4.1  NRL 

Synthetic  Fuels 

P.E.  61153N-24 

Project  Number  RR-024-02-41 

Introduction 

NRL  is  condiii-tiag  an  investigation  into  coal  liiiiieraction  proces.scs.  1 lie  process  ol 
[Xirticular  interest  uses  controlled,  low-temperature  oxidation  of  coal  to  produce  hydro- 
carbons of  moderate  molecular  weight.  I'his  is  an  approach  not  currently  under  investiga- 
tion hy  industry  or  liRD.A. 
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Synthetic  Fuels 
Category  6.1 
NRI. 


Synthetic  Fuel  Process 
Task  Area  RR  024-02-41 
Work  Unit;  C01  14.101 

Ohjcciii'c 

File  objective  is  to  explore  the  elTeet  of  eontrolled  low-teiiiperuture  oxidation  on 
rediteing  the  inoleenlar  weight  ol  coal  and  to  assess  the  potential  ol  part'll  oxidation  lor 
of  coal. 

Technical  Approach 

Coal  is  dissolved  or  suspended  in  a nonreaetive  solvent  and  oxidized  with  air  at 
modest  conditions.  Fhe  oxidation  products  are  siibseriiiently  decomposed  in  the  presence 
(or  absence)  of  air  and  or  catalysts.  Fhe  molecular  weight  distribution  ol  the  products  is 
determined  by  gel  permeation  chromatography,  gas  chromatography,  and  other  tech- 
niiiues.  Model  compounds,  which  resemble  molecular  structures  in  coal,  will  be  subjected 
to  similar  experiments  to  aid  in  determining  the  chemical  mechanisms  ot  the  oxidation 
and  decomposition  reactions. 

/V76/77 /Vogn-.s.v 

Solvent-refined  coal  has  been  dissolved  in  ciuinoline  and  oxidized  with  air  at  I 10°  C 
to  200°  C.  Oxygen  absorption  rate  decreases  with  time.  Fhermal  stress  of  oxidized  coal 
samples  has  been  conducted  at  200°  ('  to  425°  ('.  Little  reaction  occurs  below  350° 
but  gas  evolution  increases  above  this  temperature.  Fhe  composition  of  the  liquid  phase 
changes  above  400°  ('  and  up  to  40  percent  of  intermediate  range  molecular  weight 
products  are  observed  for  2-  to  5-hour  stress  periods  at  410° 

In  preliminary  work  with  pyridine,  this  coal  solvent  demonstrated  excellent  potential 
for  coal  fragmentation  at  significantly  milder  oxidizing  conditions  than  those  required 
with  quinoline  solvent. 

Planned  Mileslones  (Completion  Dales) 

October  1977  Test  additional  coals  with  processes  and  at  conditions  found  successful  for 
solvent  refined  coal. 

February  1978  Optimize  the  yield  of  low  molecular  weight  products  using  pyridine  as  a 
solvent. 

September  1978  Conduct  combined  coal  oxidation/thermal  stress  reactions  in  a How 
reactor. 

Cndecided  Stress  coal  in  a radiation  field  in  the  presence  of  moderate  to  high  pressure 
hydrogen. 
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SYNTHETIC  FUELS 
EXPLORATORY  DEVELOPMENT  (6.2) 
NAVAIR 


NAVSEA  (6.3)  — NAVAIR 

NAVAIR  (6.4)  |— NAVFAC 

NAVFAC  (6.4)  I — NAVSEA 

NAVSEA  (6.4) 


3.5  EXPLORATORY  DEVELOPMENT  (6.2) 


3.5.1  NAVAIR 
P.E.  62765N  (AIR) 

Introduction 

riic  N.-WAIR  exploratory-  development  elTort  is  oriented  toward  the  test  and 
evaluation  of  synthetic  jet  fuels  from  alternative  sources.  Tlie  NAV.MR  etiort  is  coordi- 
nated periodically  in  sponsored  group  meetings  with  the  Army  .Aviation  System  Com- 
mand. NASA,  and  the  Air  I'orce  Systems  Command.  The  overall  program  involves  testing 
synthetic  jet  t'uels  derived  from  oil  shale,  tar  sands,  and  coal.  The  physical  and  chemical 
characteristics  of  various  synthetic  jet  fuels  are  determined  in  the  N.W.AIR  synthetic 
fuels  program.  Prior  Category  0.2  eltorts  were  conducted  under  Project  Number 
I 5 7-5  71 -.101. 
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Synthetic  Fuels 
Category  6.2 
NAVAIR 


Energy  Conversion/Synthetic  Fuels 
Objective 

The  objective  is  to  evaluate  tlie  fundainental  chemical  and  physical  suitability  of 
JP-5  fuel  derived  Irom  coal,  oil  shale,  or  tar  sands  for  aircralt  propulsion  systems. 

Technical  Approach 

The  physical  and  chemical  characteristics  of  synthetic-derived  and  nonspecification 
aviation  I'uels  will  be  determined  and  compared  with  those  ol  military  specification  fuels. 
Distinctive  characteristics  of  these  fuels  along  with  possible  safety,  handling,  compati- 
bility, and  performance  problems  will  be  determined. 

/•T  1976177  Progress 

An  investigation  of  the  fuel-bound  nitrogen  problem  is  in  progress.  To  date  the 
major  portion  of  the  basic  nitrogen  compounds  have  been  identified  as  highly  substituted 
pyridine,  boiling  at  350°  T to  475°  1'  at  7(i0  mm  pressure,  fhe  upper  boiling  fraction 
starting  at  475°  T contains  mostly  alkyl  ciuinolmes.  fhese  ccnnpounds  were  evaluated 
with  respect  to  their  effect  on  fuel  thermal  oxidation  stability  by  preparing  blends  of  the 
isolated  basic  nitrogen  fractions  with  an  oil  shale  JP-5  depolarized  with  silica  gel. 

Various  accelerated  strrrage  stability  tests  have  been  conducted  to  predict  chemical 
effects  resulting  from  the  presence  ol  nitrogen  compounds  in  shale  oil  JP-5.  It  was  found 
that  a storage  period  of  26  weeks  at  I I0°  I (equivalent  to  IX-month  real  storage!  did  not 
induce  unacceptable  gum  formation  or  sediment.  An  accelerated  storage  “quick  test”  (4 
weeks  at  140°  T!  has  been  completed;  preliminary  data  indicate  that  an  oil  shale  JP-5 
refined  to  4 ppm  total  nitrogen  wouki  be  susceptible  to  the  formation  of  hydroperoxides, 
which  are  harmful  to  neoprene  elastomers  in  fuel  pumps.  Peroxides  in  general  are  also 
initiators  for  thermal  oxidation  reactions,  which  are  responsible  for  producing  fuel  system 
deposits  at  high  temperatures. 

Through  the  use  of  gas  chromatography,  the  n-paraffin  content  in  synthetic  fuels 
derived  from  coal,  oil  shale,  and  Canadian  tar  sand  has  been  identified  and  quantified. 
The  higher  molecular  weight  normal  paraffins  have  been  related  to  the  elevation  of  freeze 
points  of  the  fuels  through  a correlation  between  the  mole  percent  of  hexadecane  as  a 
function  ol  the  reciprocal  freeze  point  in  degrees  Kelvin.  Attempts  to  lower  the  freeze 
point  of  a mixture  of  normal  paraffinic  hydrocarbons  containing  20  percent  sec-butyl 
benzene  by  the  use  of  lower  molecular  weight  normal  parallins  has  been  successful.  It 
was  found  that  the  addition  of  a C'-13  normal  paraffin  at  a concentration  ratio  of  five 
times  that  of  C-16  to  a blend  lowered  the  freeze  point  15°  F'  to  28°  fC  Applying  this 
technique  to  actual  fuels,  however,  was  not  suecessful.  The  apparent  lack  of  response  to 
the  addition  of  normal  paraffin  implies  that  there  are  other  clas.ses  of  symmetrical 
molecules  that  are  participating  in  elevation  of  the  freeze  point  of  the  synthetic  fuels. 


A small  study  was  conducted  to  detenoine  if  nonspecification  oil  shale  jet  fuel  could 
be  coniingied  or  blended  with  a conventional  jet  fuel  without  serious  alteration  of  the 
properties  cf  the  latter.  A thermal  stability  study  was  conducted  on  various  fuel  mixtures.  It 
was  found  that  a high  quality  JP-5  could  tolerate  only  15  percent  of  oil  shale  JP-5  that 
contained  1 16  ppm  total  nitrogen.  The  net  dilution  resulted  in  a fuel  blend  that  contained 
1 7 ppm  nonbasic  nitrogen.  By  contrast,  earlier  studies  had  judged  a tolerable  limit  for  total 
nitrogen  content  at  about  70  ppm.  Apparently  the  addition  of  the  oil  shale  fuel  had  more  of 
an  antagonistic  effect  than  a beneficial  one. 

Large-scale  coalescer  performance  tests  were  conducted  with  oil  shale  derived  JP-5;  the 
water  removing  efficiency  of  the  unit  was  below  that  observed  in  a petroleum  fuel  baseline 
run.  It  is  not  yet  known  whether  the  poor  performance  was  caused  by  organic  nitrogen 
content  (9^)0  ppm  total  nitrogen)  imparting  surface  activity  to  the  fuel  or  the  basic  composi- 
tion of  the  fuel  resisted  the  removal  of  free  water. 

Planned  Milestones  ( Completion  Dates) 

l-'ebruary  1979  livaluate  fuels  from  oil  shale  and  petroleum  (l)TM). 

September  1979  Study  properties  of  aircraft  fossil  fuels. 

September  1979  Certify  syntlietic  and  nonmilitary  specification  petroleum  fuels  in  Navy 
aircraft. 


B-I7I 


SYNTHE'' 
EXPLORATORY  I 

NAVrAw 


LS 

•PMENT  (6.2) 


EIMER 


NAVSEA 


3.5.2  NAVFAC 
P.E.  62765N  (FAC) 


Introduction 

In  the  NAVFAC  exploratory  development  effort,  preli*  linary  studies  on  residual  fuel 
oil  from  the  10,000  barrel  refining  experiment  on  shale  oil  were  conducted  at  CEL  in  FY 
1975  under  the  work  unit  “Modification  to  Existing  Shore  Based  Steam  Generators.”  Data 
resulting  from  these  laboratory  and  small-scale  studies  will  be  useful  in  further  defining  and 
carrying  out  the  program  currently  planned  for  NAVFAC  synthetic  fuel  studies.  Previous 
Category  6.2  work  was  conducted  under  Task  Area  Number  TA  YF  57-571-999. 
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Synthetic  Fuels 
Category  6.2 
NAVFAC 


Waste/Fresh  Oil  Blends 
Objective 

The  objective  is  to  verify  the  ability  to  burn  higli  concentrations  of  waste  oils  with 
good  oil  rather  than  dispose  of  the  waste. 

Technical  Approach 

Varying  percentages  of  waste  oils  will  be  blended  with  good  oil  and  burned  in  Navy 
boilers  to  determine  performance  characteristics.  New  blending  techniques  will  be  developed. 

FY  7976/77 Progress 

Storage  and  lumdiing  tests  and  small  boiler  firing  tests  were  completed.  Successful 
firing  of  waste  Jet  fucl/fresh  oil  blends  of  up  to  60  percent  Jet  fuel  were  conducted.  Blends 
(up  to  30  percent)  of  waste  ship  fuel,  however,  presented  burner  problems,  possibly  caused 
by  bilge  accumulations  in  the  waste  oil. 

Planned  Milestones  (Completion  Dates  I 

Milestones  for  this  project  are  yet  to  be  determined. 
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SYNTHETIC  FUELS 
EXPLORATORY  DEVELOPMENT  (6.2) 
NAVSEA 


NAVY 


NAVSEA  (6.3)  j— NAVAIR 

NAVAIR  (6.4)  I— NAVFAC 

NAVFAC  (6.4)  I — NAVSEA 

NAVSEA  (6.4) 


3.5.3  NAVSEA 
Synthetic  Fuels 
P.E.  62765IM 

Introduction 

In  FY  1976  Navy  sliips  consumed  over  20  million  barrels  of  ND.  DFM  and  NSFO, 
which  represented  nearly  40  percent  ot  total  Navy  energy  usage.  Because  of  Category  6.2 
funding  constraints  in  FY  1975  and  1976.  most  NAVSFA  synthetic  fuels  efforts  have  been 
performed  under  Project  Number  Z0838. 
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Synthetic  Fuels 
Category  6.2 
NAVSEA 


New  Energy  Sources/New  Fuel  Sources 
Objective 

Tlte  objective  is  to  develop  tlie  necessary  tecltnology  to  tiiake  the  future  Heet  less 
dependetit  on  foreign  and  domestic  petroleum  resources  by  using  synthetic  fossil  fuels.  The 
goal  is  to  detertnine.  through  laboratory  analyses  of  tlte  basic  properties  of  syticrudcs  and 
synthetic  fuels,  the  suitability  of  using  these  fuels  in  Navy  weapons  platforms. 

Technical  Approach 

The  techtiical  approach  generally  consists  of  initial  screening  of  synthetic  fuel  products 
through  military  specification  tests  and  physical  and  chemical  property  analyses.  On  the 
basis  of  these  screetiing  tests,  those  fuels  which  appear  to  offer  significant  potential  will  be 
continued  for  small-  and  full-scale  engine  testing  in  Category  bA  and  .sea  trials  in  the 
Category  6.4  development  programs.  In  addition  to  operational  fuel  considerations,  assay 
analyses  will  determine  potential  sources  of  other  synthetic  products  (lubricants,  hydraulic 
Iluids.  etc.)  of  interest  to  the  Navy. 

.Aside  from  synthetic  fuels  derived  from  coal,  oil  shale,  and  tar  .sands,  fuels  derived 
from  other  chemical  sy  nthesis  and  conversion  processes  will  also  be  investigated  for  poten- 
tial .Na\y  use. 

Laboratory  analyses  involve  conducting: 

• DI  M military  specification  tests  of  synthetic  fuel  samples.  If  the  results  are  favor- 
able. candidate  fuels  will  be  further  characteri/.ed  by  physical  and  chemical  property 
determinations.  If  a particular  synthetic  fuel  appears  suitable,  then  it  will  be  recom- 
mended for  lurther  test  and  evaluation  under  the  Category  6.3  program.  If  however 
the  fuel  is  unsuitable,  upgrading  studies  may  be  performed  so  that  the  manufacturer 
can  be  informed  of  the  ileficiencies  in  the  product  and  the  additional  refinements 
reipiired  before  the  product  can  satisfy  Navy  requirements.  Should  the  fuel  show  no 
potential  whatsoever,  it  will  be  eliminated  from  consideration. 

• Crude  assay  atialyses  of  various  synthetic  crudes  to  determine  their  potential  dis- 
tillate yield  and  quality.  These  analyses  are  conducted  in  cooperation  with  liRDA 
and  other  IX)D  laboratories. 

/•■>  I>l76t77  Progress 

Crude  assay  analysis,  characteri/ation  studies,  and  upgrading  investigations  on  21 
samples  ( 12  synthetic  fuels.  3 synthetic  crudes,  and  6 other  synthetic  products)  have  been 
performed.  Ot  the  samples.  6 were  derived  from  tar  sands  and  the  remainder  from  coal  and 
shale  oil.  The  samples  were  characteri/.ed  on  the  basis  of  fuel  specification  tests  and  physical 
and  chemical  property  analyses.  Assay  analyses  were  |ierformed  on  the  synthetic  crudes  to 
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ik-t ermine  their  potential  distillate  yields  anil  quality  as  military  liiels.  In  addition,  iipgrad- 
int:  studies  were  eondueted  on  some  ol  the  synthetic  luels.  I'he  feasihilit?,  ol  usini:  aleohol 
[irodiiets  as  siihstitiite  shiphoard  liiels  was  investiiiated. 

rianiicil  Milestones  iCuni/tleiion  Dates) 

The  type  of  studies  eharaeteri/ed  hy  the  crude  assay  and  other  investigations  will  he 
continued,  lest  quantities  ol  DIM  irom  various  other  synthetic  sources  will  he  similarly 
testeil  as  the\  hecome  aiailahle  through  I kl).\.  An  optimistic  test  schedule  is  projected  hy 
the  lollowiiig  milestones: 

Synthetic  I'uel  (.'haracteri/alion  Studies 
\ovemher  l‘>7.H  Oil  shale  ( I’araho I 
Decemher  l‘)7,S  Oil  shale  (second  source  I 
Decemher  l‘)7q  lar  sands  i domestic  I 
I ehruary  IdXO  Coal  lii|uids 

Synthetic  1 iiel  Lipgrading  Investigations 
March  D)7(i  l ar  sands  (domestic) 

I ehruary  I ‘>8 1 Shale  oil 
I ehruary  OSl  Coal  liquids 

( rude  .Assay  .Analyses 

June  077  Shale  oil 

May  07*)  l ar  sands  (domestic) 

January  l‘)HI  lechnology  assessment  and  hy-product  investigations. 


SYNTHETIC  FUELS 
ADVANCED  DEVELOPMENT  (6.3) 
NAVAIR 


.3  Pa3E  BI^NK-XCT  u'lLi  WD 


NAVSEA  (6.3)  — NAVAIR 

NAVAIR  (6.4)  — NAVFAC 

NAVFAC  (6.4)  — NAVSEA 


3.6  ADVANCED  DEVELOPMENT  (6.3) 


3.6.1  NAVAIR 
Synthetic  Fuels 
P.E.  63724N 
Project  Number  Z0838 

Introduction 

Previous  prourum  work  in  sviithetie  luels  was  ilesignateti  uiuler  Projeel  Nuuiher  SSL5() 
in  I'V  107h, 
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Syntlietii;  l-'uels 
C'alegDry  6.3 
NAVAIR 


Small-Scale  Aircraft  Engine  Testing  With  Synthetic  Fuels 
Ohjcciive 

Hie  objective  is  to  determine  tlie  elTeets  of  actual  utilization  of  synthetic  J P-5  derived 
from  coal,  oil  shale,  and  tar  sands.  Using  small-scale  engines  and  components  minimizes  the 
cost  of  test  hardware,  test  facilities,  equipment,  and  operation  and  maintenance  of  test 
hardware. 

Technical  Approach 

Based  on  the  results  of  laboratory  investigations  conducted  under  the  e.xploratory 
development  program,  full-scale  engine  tests  will  be  conducted  on  the  11-.34  and  11-30 
engines  using  synthetic  JP-5  fuel  derived  from  coal,  shale  oil.  and  tar  sands. 

l Y l‘J76/77  Progress 

Tl  -34  engine  test  using  JP  derived  from  shale  oil  was  run  for  30.^)  hours.  This 
engine  test  program  was  conducted  using  the  general  acceptance  and  qualilication  tests  ol 
MI  L-l>5007i),  October  I ‘>73  lingine  performance  at  sea-level  conditions  and  altitude  start- 
ing were  equivalent  to  the  perlormance  of  JP-5  petroleum  derived  fuel.  This  project  will  be 
held  in  abeyance  in  I'V  l‘>7X  and  will  re.sume  when  .synthetic  fuels  for  te.sting  become 
available. 

Planned  Mileslones  (Completion  Dates) 

August  l‘>80  Conduct  preliminary  flight  rating  test  on  163.  rT34,  and  1 b 30  engines  using 
JP-5  from  pilot  plant  synthetic  fuel  processes. 

October  l‘)8l  Conduct  aircraft  ground  tests  with  TT34  engine  using  JP-5  from  demon- 
stration plant  synthetic  fuel  proces.ses. 
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SYNTHETIC  FUELS 
ADVANCED  DEVELOPMENT  (6.3) 
NAVFAC 


NAVSEA  (6.3)  ^ NAVAIR 

NAVAIR  (6.4)  I— NAVFAC 

NAVFAC  (6.4)  I — NAVSEA 

NAVSEA  (6.4) 


3.6.2  NAVFAC 
Synthetic  Fuels 
P.E.  63724N 
Project  Number  Z0838 

Introduction 

N AVI' AC’  will  suspend  advanced  development  projects  in  I'Y  1978  until  synthetic 
fuel  from  the  100.000  barrel  program  becomes  available. 
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Synthetic  Fuels 
Category  6..^ 
NAVFAC 


Coal  Utilization  Systems— Central  Coal  Gasification  Plant 
Ohjective 

Tlie  objective  is  to  determine  if  a central  coal  gasification  plant  that  would  remove 
sulfur  and  particulates  from  the  fuel  gas  is  feasible  and  economical.  The  production  ot  a 
clean  fuel  gas  would  permit  the  use  of  existing  oil  and  gas-fired  boilers,  as  well  as  existing 
steam  distribution  systems.  The  expected  cost  of  synthetic  pipeline  quality  gas  wdl  be 
determined  for  use  in  Navy  fuel  cost  projections. 

Technical  Approach 

A preliminary  design,  cost  estimate,  and  site  selection  feasibility  study  was  con- 
ducted for  a central  gasification  plant.  Two  contracts  were  let  for  the  background  work. 
The  first  was  funded  for  FY  197b  and  FY  197T,  and  the  second  for  F'Y  1977.  The  first 
contract  is  for  a preliminary  design  and  parametric  analysis  of  two  types  of  coal  gasifiers. 
The  second  is  for  a site  specific  feasibility  study  to  be  performed  at  three  or  more  Navy 
bases  that  have  been  directed  to  convert  to  coal.  The  immediate  payback  will  be  to  save 
existing  oil  through  use  of  gas-fired  boilers  and  steam  distribution  systems. 

T Y I<I76I77  Progress 

1 he  reciuirements  for  the  plant  were  determined  to  be:  energy  production,  7,500 
million  Btu  per  day;  coal  use.  200  tons  per  day;  and  energy  in  the  gas,  1X5  to  300  Htu 
per  cubic  foot. 

The  contract  for  preliminary  design  and  parametric  analysis  was  awarded  to  the 
Bechtel  Corporation.  San  Francisco,  California,  and  was  completed  in  .lune  1977. 

Planned  Milestones  (Completion  Dates) 

f'Y  |97X  Issue  final  report. 
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SYNTHETIC  FUELS 
ADVANCED  DEVELOPMENT  (6.3) 
NAVSEA 


NAVY 


3.6.3  NAVSEA 
Synthetic  Fuels 
P.E.  63742N 
Project  Number  Z0838 

Introduction 

In  I ^ the  NAVSI'.A  aclvanccd  development  elTort  for  synthetic  fuels  was 

defined  as  the  light  refined  liquid  fuels  for  ships  project  (SSL62).  An  additional  advanced 
development  projeet  was  proposed  in  l Y 1976  as  the  synthetic  fuels  for  ships  project 
{SSI.A7)  to  begin  in  I A'  1977.  As  a result  of  reeent  (NO  direction,  these  two  advanced 
development  projects  (with  the  exception  of  full-scale  shipboard  testing)  were  consoli- 
dated under  one  /.-coded  designation  (/OX.^8).  This  task  therefore  covers  research  except 
sea  trials  c)f  .s\ nthelic  fuels. 
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Synilieiic  l ucls 
Calegorv  (i  J 
NAVSLA 


Light  Refined  Liquid  Fuels  for  Ships 
Ohjcdivi' 

To  support  tile  Navy's  goticral  ohjcctive  ol'  ensuring  the  continued  availability  of 
hydrocarbon  fuels  for  tleet  operatiotial  use.  the  objectives  of  this  project  are  to: 

• Assess  the  suitability  of  synthetic  fuels  for  shipboard  use. 

• .Assess  the  feasibilit>  of  relaxing  and/or  modifying  current  military  fuel  specifica- 
tions to  increase  the  availability  and  decrease  the  cost  of  conventional  shipboard 
fuels. 

• Assess  the  suitability  of  synthetic  fuels  for  shipboard  use  through  small-scale  and 
full-scale  engine  tests. 

• Develop  a synthetic  fuels,  cirmputer-based  data  bank. 

In  conjunction  vsith  the  exploratorv  development  project,  the  test  results  from  this 
project  will  contribute  to  the  overall  Navy  synthetic  fuels  goal.  In  response  to  the  DOI) 
stated  objective  to  nu)vlify  federal  and  military  (iiel  specifications  to  allow  greater  u.se  of 
nonpctroleum  based  luels.  this  program  will  aiso  examine  the  feasibility  of  implementing 
synthetic  shipboard  luels  in  lA  l‘)<SO  and  beyond. 

Icchiiical  Xppraach 

Subject  to  the  char.uieri/atum  an.ilyses  conducted  under  the  exploratory  develop- 
ment phase  (til'^toN.  SI  1 -.'01  I.  candidate  fuels  will  be  evaluated  in  marine  boilers, 

diesels,  and  g.is  turbines,  and  in  associateil  shipboard  fuel  system  components. 

I his  advanced  development  program  w ill  screen  candidate  synthetic  fuels  on  the 
basis  ol  their  perlorm.ince  m sinall-sc.ile  test  rigs.  Initial  boiler  evaluations  will  be  based 
on  tests  conducted  with  a single-burner  test  rig.  and  diesel  engine  evaluations  will  be 
baseil  on  tests  condiicleil  with  small-scale  (one-  am.1  three-cylinder)  diesel  test  engines, 
(ras-turbine  engine  evalu.ilions  will  be  based  on  tests  conducteil  with  a single-can  com- 
bustor (lor  the  DDA.^OI  K I 7)  anil  an  .innular  combustor  (lor  the  l T-0  and  L.V12.‘'00)  lest 
rigs.  It.  on  the  basis  ol  the  small-scale  engine  and  laboratory  test  results,  a particular 
synthetic  tuel  remains  a viable  candidate  for  Heel  operational  use,  it  will  be  recom- 
mended for  lull-scale  engine  lest  and  evaluation.  The  tests  will  use  generic  engines, 
representative  of  Ihe  major  populations  of  boilers,  diesels,  and  gas  turbines  currently  used 
or  proposed  for  use  in  Ihe  lleet. 

The  compatibility  of  the  candidate  fuels  with  the  fuel  system  components  associated 
with  the  engine  (pumps,  fillers,  injectors,  etc.)  will  be  assessed.  In  addition,  laboratory 
investigations  will  be  directed  toward  as.sessing  the  total  impact  of  synthetic  fuels  use  on 
the  Navy  fuel  logistic  system  from  supplier  to  user.  Areas  of  consideration  include 
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logistics  and  handling  requirements,  potential  fire  and  safety  hazards,  and  potential 
personnel  health  hazards.  Personnel  health  hazards  tests  will  be  conducted  in  cooperation 
with  the  Navy  Bureau  of  Medicine  and  other  health-effects  agencies. 

A computerized  data  handling  system  is  being  developed  to  support  the  various 
synthetic  fuels  tests  and  evaluation  programs.  In  addition  to  providing  a centralized 
system  for  the  storage  and  retrieval  of  experimental  data  for  both  conventional  and 
synthetic  fuels,  this  system  will  be  designed  to  support  various  comparison  and  correla- 
tion studies. 

In  the  area  of  shipboard  fuels  llexibility,  the  feasibility  of  adopting  a multifuel 
capability  will  be  assessed.  Should  this  assessment  indicate  that  there  are  measurable  cost 
and  availability  advantages  to  be  realized  by  permitting  the  use  of  fuels  that  cannot  be 
procured  under  current  military  specifications  a determination  will  be  made  as  to  tlie 
degree  and  nature  of  the  fuel  llexibility  that  could  be  permitted  without  compromising 
tleet  operational  performance. 

The  final  phase  of  the  program  will  review  all  test  results  obtained  for  a particular 
synthetic  fuel  on  the  basis  of  which  the  candidate  fuel  will  be  judged  acceptable  or 
unacceptable  for  fleet  use.  It  Judged  acceptable,  lleet  implementation  guidelines,  including 
necessary  revisions  to  existing  military  fuel  specifications  and  the  establishment  of  special 
Use  oriented  reiiuirements.  will  be  developed. 

/' > /V7ft/77  t’ro^ress 

-System  compatibility  and  special  logistics  and  handling  needs  were  analyzed,  and  a 
semienipirical  techniiiue  based  on  shipboard  and  laboratory  measurements  was  developed 
to  predict  shipboard  exposure  levels  of  potentially  toxic  compounds  resulting  from  using 
synthetic  luels.  An  investigation  of  the  effectiveness  of  present  fire-fighting  agents  and 
techniques  in  extinguishing  synthetic  I'uel  tires  was  started. 

DIM  derived  Irom  I’.iraho  shale  oil  was  tested  in  a single-burner  boiler,  a three- 
cylinder  diesel,  and  an  N r('C-350  six-cylinder  diesel  engine.  Its  performance  compared 
favorably  with  that  of  staiulard  Dl'M. 

Contracts  for  gas  turbine  tests  using  1)1  M derived  from  oil  shale  w’cre  awarded  to 
Detroit  Diesel.  .Allison.  I’ratt  A:  Whitney;  and  (ieneral  l-.lectric.  Results  are  reported  in 
“Compilation  of  Oil  -Shale  Test  Results.” 

Preliminary  results  of  the  fuel  llexibility  availability  study  project  indicated  that: 

• Use  of  nonspecification  conventional  fuels  may  be  advantageous  under  certain 
conditions,  for  example,  when  military  specification  fuels  are  not  available  and 
nonspecification  fuels  can  be  used  without  compromising  safety  or  performance. 

• Shortages  of  .11'-,“'  have  occurred  and  the  situation  will  be  aggravated  should  the 
other  Services  switch  from  .IIM  to  .IP-S  and  by  the  introduction  of  Alaskan  crude. 

• If  the  flash  point  of  shipboard  fuels  were  lowered  4°  I'  to  ()°  F.  fuel  availability 
could  be  increased  significantly 


A dral't  of  a coniputeri/.od  system  for  processing  syntlietie  fuels  data  was  nearly 
completed.  Unis  far.  the  computer  storage/retrieval  program  and  initial  data  correlation 
program  have  been  completed. 

In  the  ship  atmosphere  characterization  project; 

• \ 12-point  sampling  system  for  monitoring  the  concentration  of  fuel  vapors  in 
shipboard  compartments  was  developed. 

• An  in-house  evaluation  of  a thermal  desorption  unit,  portable  gas  chromatograph, 
and  sorbent  media  for  hyilrocarbon  vapt>rs  was  started. 

• Atmospheric  studies  aboard  three  ships  ( AO.  ( V.A.  l b 10.^2)  were  rec|uestei.l. 

• Atmospheric  studies  in  the  fireroom.  engine  room,  and  around  auxiliary  machin- 
cn'  .{bo.irti  l'..S..S.  Ilcwcs  (I  I 1078)  were  compleietl. 

• 1 abr)rator\  chamber  stuilies  using  petroleum-based  DI  M and  oil-shale  based  DI  M 
( 10.000  barrel  experiment)  were  completed. 

I'laniicd  Milcsioni’s  (C  'ompiciioii  Dates) 

.September  1078  Develop  luels  qualification  procedures. 

October  lOHO  ( onduct  luei  flexibility  studies. 

October  1082  I’erform  data  analysis  and  correlation  studies. 

Small-^cale  engine  tests 

I cbriiary  lots  Develop  test  requirements  for  100.000  barrel  experiment. 

October  lO^O  lost  with  synthetic  DI  M from  first  100.000  barrel  experiment. 

October  1080  lest  with  synthetic  DI  M from  second  100.000  barrel  experiment. 

October  1081  lest  with  synthetic  1)1  M from  third  100.000  barrel  e.xperimenl. 

October  1081  lest  with  coal  li(|uids. 

I ull-scale  land-based  engine  tests 

October  1078  Identify  test  facilities  and  equipment 

October  1070  Develop  test  criteria  and  simulated  destroyer  power  profile. 

April  1080  Conduct  lest  will)  DI  M from  first  100.000  barrel  experiment. 

April  1081  Conduct  test  with  DIM  from  second  100.000  barrel  experiment. 

April  1082  Conduct  test  with  1)1  M from  third  100.000  barrel  experiment. 

October  1082  Conduct  laboratory  analysis  (compatibility,  logistics  and  handling,  fire  and 
safety  hazards,  toxicology!  ol  refinetl  fuels. 
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3.7  ENGINEERING  DEVELOPMENT  (6.4) 


3.7.1  NAVAIR 
P.E.  64710N 
Project  Number  Z0347 

Introduction 

No  previous  engineering  development  work  in  synthetic  fuels  has  been  defined  or 
initiated  by  any  of  the  SYSCOMs.  Because  sufficient  cjuantities  of  synthetic  fuels  may 
not  be  available  until  F-'Y  1980.  no  extensive  full-scale  testing  is  planned  for  initiation 
until  then.  The  availability  of  refined  fuels  for  extensive  full-scale  testing  from  the 
100.000  barrel  oil-shale  experiment  will  begin  in  I'Y  1979.  ..\s  currently  planned,  each 
SV'SCOM  will  have  one  engineering  development  work  unit. 
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Sea-Gotng  FItght  Tests  of  Synthetic  Fuels  in 
Navy  Aircraft 

Ohicciiie 

All  lull-scale  nij>lu  tcslitig  IS  currcitlK  (’laiiiicti  in  occur  ill  ail > meed  deveh ipinenl . 
however.  eMeiuleil  llighl  lesimg  may  he  programmeil  into  engmeermt'  ilevelopmeiil  to 
hegm  m lA  Idio  1 hghl  testing  in  engineering  development  should  result  in  synthetically 
derived  fuels  i|ualilied  lor  use  in  Navy  aircralt  Ify  1 S |dK2.  synthetic  luels  derived  troin 
at  least  one  source  may  become  approved  lor  Navy  usi- 

ivchnical  \i>pr<iach 

1 ull-scale  I'light  testing  m advanced  development  will  culm  nale  m final  (lualilication 
fuels  tests.  This  program  would  include  a test  and  evalu.ition  ol  synthetic  'uels  m lleet 
o|serations.  ( arrier  aircraft  using  sy  nthetic.illy  derived  fuels  in  opeii-sc'a  operations  will  be 
tested  for  ma\imum  performance  reiiuirements.  I he  use  ol  synthetic  fuels  lor  Navy 
aircralt  under"  actual  sea-gomg  conditions  will  be  ev.iluated  as  a consequence  ol  this 
program.  .Actual  handling  and  safety  aspects  ol  the  synlhclic  luels  will  be  tested  at  sea. 

/•■>  /y7/')/77  /Vovrevv 

I his  project  will  begin  m I A |dt').  | he  |■'rogram  has  precedence  over  other 

jirogranis.  except  tor  some  lull-scale  testing  in  advanced  develojimenl 

I’laniwd  \lili’stiini's  (I  'omplciinii  Daws) 

April  IdHO  Develop  detailed  final  qualification  test  plan 

July  D)XU  { oordinate  lest  and  evaluation  ivrogiam  with  Ol’N  \\  . 

October  IdXl  Conduct  sea-gomg  llight  tests  with  .ll’-5  trom  jiilot  plant  synthetic  luel 
processes. 

October  l'>X2  ( onduct  sea-gomg  llighl  tests  with  .ll’-.x  trom  demonstration  plant  syn- 
thetic fuel  processes. 
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Synthetic  Fuels 
Category  6.4 
NAVFAC 


Endurance  Testing  of  Synthetic  Fuels  in  Shoreside  Systems 
Objective 

The  objective  is  to  determine  the  suitability  of  using  synthetic  fuels  in  shore-based 
facilities  for  extended  time  periods  under  normal  operational  conditions.  Included  is  the 
determination  of  implementation  and  operational  requirements. 

Technical  Approach 

Synthetic  fuels  testing  from  the  Category  6.3  to  the  Category  6.4  level  will  be 
dependent  on  both  Category  6.3  test  results  and  the  availability  of  sufficiently  large 
quantities  of  the  appropriate  fuel.  By  the  time  Category  6.4  testing  is  complete  for  a 
particular  fuel,  scheduling  of  commercial  production  of  the  fuels  should  have  been 
determined.  The  test  facilities  established  under  the  advanced  development  full-scale  test 
program  will  be  used  for  this  test  program. 

Fuels  successfully  fired  in  short  duration  tests  will  be  burned  in  full-scale  systems 
for  longer  periods,  about  1 .000  hours.  Problems  not  anticipated  during  short-term  testing 
in  the  Category  6.3  program  will  be  evaluated  to  develop  full-scale  operational  procedures 
and  specifications  necessary  for  special  handling  equipment,  pollution  control  equipment, 
and  safety  procedures. 

FY  1976177  Progress 


This  project  will  begin  in  FY  1980  when  significant  quantities  of  synthetic  fuels 
should  be  available. 

Planned  Milestones  (Completion  Dates) 

January  1980 -Develop  a detailed  endurance  test  plan. 

October  1980  Conduct  endurance  tests  of  fuels  from  first  100.000  barrel  experiment. 
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SynilictiL'  I'uels 
Category  6.4 
NAVSLA 


Sea  Trials  of  Synthetic  Fuels  for  Navy  Ships 
Objective 

The  objective  is  to  perform  synthetic  fuel  tests  in  tlie  lund-based  full-scale  test 
program;  the  availability  of  test  fuels  will  lead  to  sea  trials  in  F-'Y  1978.  This  is  a new 
interim  effort  for  F'Y  1979.  The  sea  trials  will  lead  to  final  qualification  of  synthetic 
fuels  for  Navy  ships. 

Technical  Approach 

The  eventual  acceptance  of  synthetic  fuels  for  lleetwide  use  is  dependent  on 
satisfactory  completion  of  the  sea  trials  and  review  phases.  Initial  sea  trials  will  be  1 week 
in  duration  and  identify  special  handling  problems  and  train  personnel.  Later  long-term 
sea  trials,  not  to  exceed  6 months  in  duration,  will  be  conducted  to  assess  the  long-term 
effects  of  synthetic  fuels  use  in  an  operational  environment. 

h'Y  1*^76177  Progress 

riiis  project  will  begin  in  TY  1979. 

Planned  Milestones  (Completion  Dates) 

October  1978  to  January  1979  Develop  a synthetic  DTM  qualification  test  plan  based 
on  full-scale  test  program  experience. 

January  1980  to  October  1981  Conduct  sea  trials  of  DF'M  from  second-generation 
processes. 

January  1982  to  October  1982— Conduct  sea  trials  of  DF-'M  from  third-generation 
processes. 
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3.8  DOCUMENTATION 


NAVSEA  (Contact;  C.  Krolick -301 -267-2674) 

"Model  501-K17  (lus  Turbine  Single  Burner  l-.valuation  ot  Shale  Derived  DI  M,”  l.DR 
8o60.  .lanuarv  197b. 

"Main  Propulsion  Boiler  livaluation  of  Synthetic  Fuels. " NAVSF.C  B-1  1 8.1,  October  197.S, 

"Evaluation  of  the  Performance  of  Liquid  Synthetic  Fuels  in  an  FT-9  Combustion 
Chamber.”  rK-728b.  June  1976. 

"Navy  Fuels  Comparison.”  Cummins  Diesel  Report  2282.  September  197.S. 

"NAVSF.C  PHILADIV  Diesel  Engine  Test  Results  Using  Synthetic  Fuels.”  June  1976. 

"Development  of  .Acceptance  Criteria  for  Synthetic  Marine  Fuels,”  Battelle.  March  1976. 

NAVFAC  (Contact;  W.  Adams— 703-325-8535) 

"Residual  Shale  Oil  Burning  Tests.”  M-63-76-13.  T.  T.  Fu  and  B.  E.  Swaiden,  September 
1976. 

"Euel  Cost  Escalation  Study,”  NWC-TM-2950,  E.  Fi.  Kappehnan,  S.  M.  Lee.  R.  F.  Klever, 
and  1).  R.  Cruise,  NVVC.  China  Lake,  November  1976. 

"Lise  of  Synthetic.  Waste,  and  Substitute  Fuels,”  63-75-12.  T.  T.  I'u,  December  1974. 

“Summary  of  Available  Information  on  Synthetic  Lubricants,”  64-75-04,  C.  W.  Anderson, 
December  1974. 

"Use  of  Synthetic  and  Waste  Fuels,”  63-75-15,  T.  T.  F'u,  January  1975. 

"JP-5  for  Dry-Sump  Diesels.”  63-75-17,  B.  E,.  Swaiden.  February  1975. 

"Use  of  Synthetic,  Waste,  and  Substitute  Fuels.”  63-76-2,  T.  T.  Fu  and  E.  E.  Cooper, 
July  1975. 
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4.0  ENERGY  SELF-SUFFICIENCY 


4.1  INTRODUCTION 

The  technical  ohjective  of  the  energy  self-siifficicncy  strategy  is  to  demonstrate 
technical  feasibility  and  collect  cost  and  performance  data  for  hardware  and  systems  that 
will  reduce  dependence  on  liiiuid  hydrocarbons  and  promote  use  of  renewable  energy 
sources. 

Development  and  application  of  energy  self-sufficiency  technologies  will  provide 
several  broad  benefits: 

• Decreased  dependence  on  petroleum  supplies,  especially  at  remote  locations  where 
supply  lines  are  more  susceptible  to  interruption  and  involve  greater  transport 
costs. 

• Mechanisms  for  keeping  abreast  of  nationwide  development  of  energy  tech- 
nologies. such  as  st)lar  conversion  systems,  that  both  civilian  and  military  sectors 
may  apply  at  a rapidly  accelerating  rate  in  the  future. 

• Application  of  systems  and  tapping  of  resources  that  may  result  in  less  adverse 
environmental  effects  than  those  caused  by  conventional  sources  and  systems. 

• Contribution  of  user  experience  and  o()erational  data  to  the  civilian  sector. 

The  Navy  bmergy  Program  Office  at  CbiL.  Port  Hueneme,  California,  will  conduct 
investigations  (both  in-house  aiul  by  contract)  and  transfer  the  technology  to  NAVI'AC 
and  held  activities.  N\VC.  China  Lake,  will  provide  extensive  support  in  geothermal,  wind, 
and  solar  research  activities. 

All  efforts  in  the  self-sufficiency  R&D  strategy  will  take  into  consideration  related 
Army  and  Air  I'orcc  projects,  and  will  closely  monitor  ongoing  R&D  effort  in  the  civilian 
sector,  particularly  those  conducted  by  PRDA.  LPA.  and  LPRl.  Systems  available 
through  LRDA  anil  industry  will  be  used  for  application  studies  whenever  feasible. 

Solar,  wind,  geothermal,  and  waste  recovery  technologies  have  been  .selected  for 
investigation  since  the  energy  sources  themselves  often  originate  at  the  use  site.  Because 
aggressive  R&D  programs  exist  in  the  civilian  sector,  they  can  provide  hardware  and 
concepts  from  which  the  Navy  can  benefit  with  a minimum  level  of  effort.  Also,  weather 
conditions  vary  from  location  to  location  so  that  solar,  wind,  and  other  weather- 
dependent  sources  must  all  be  considered  to  take  full  advantage  of  local  sources.  A brief 
description  of  the  considerations  involved  in  selecting  each  major  area  of  the  self- 
sufficiency  projects  follows. 
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4.1.1  Solar 


Solai  technology  investigations  will  focus  on  demonstrating  equipment  that  is  be- 
coming more  available  to  the  Navy  as  the  national  interest  in  solar  energy  increases. 
Technical  guidance  to  select  solar  system  equipment  and  to  evaluate  the  operational  and 
economic  practicality  of  a candidate  system  at  any  given  site  is  needed  to  ensure 
cost-effectiveness  and  reliability.  It  should  be  based  on  careful  analysis  of  the  funda- 
mental power  reciuirements,  equipment  costs,  climatological  conditions,  and  test  data. 

Concentration  in  the  near  term  will  be  on  solar  heating  and  cooling  systems  since 
equipment  for  this  application  is  available  commercially  and  the  technology  is  much  more 
advanced  than  for  some  other  solar  applications.  It  is  estimated  that  about  10  percent  of 
Navy  facilities  could  be  economically  supplied  with  solar  energy  in  the  near  future,  with 
annual  savings  of  up  to  S6  million  on  the  fuel  bill. 

De.salination  plants  are  currently  in  operation  in  many  naval  facilities  and  some  of 
them  are  in  areas  where  sea  water  and  sunshine  are  both  available  in  large  amounts.  In 
these  areas,  application  of  solar-powered  stills  eould  replace  or  reduce  the  need  for  oil  or 
other  fuels  used  in  e.vcisting  Hash-type  or  other  desalination  units.  For  moderate  capacity 
facilities,  especially  at  isolated  bases,  water  produced  by  solar  desalination  may  be  less 
expensive  than,  conventionally  produced  water. 

Power  generated  from  solar-to-electric  systems  could  displace  electric  power  pur- 
chased from  the  utility  industry  at  competitive  rates.  As  with  other  on-site  available 
sources,  solar-to-electric  power  is  desirable  from  a logistic  point  of  view,  especially  at 
remote  locations.  FRDA  is  looking  at  several  eoncepts  primarily  in  the  100  to  500  Mwe 
range;  the  Navy  will  both  monitor  the  FRDA  efforts  as  well  as  address  specific  Navy 
problems,  such  as  scaling  down,  as  the  technology  develops.  Particular  attention  will  be 
given  to  arrays  of  small  modular  generating  units,  which  could  produce  economic  power 
when  and  if  such  units  are  manufactured  in  mass  quantities. 

4.1.2  Wind 

A substantial  number  of  locations  in  the  Navy  shore  establishment  have  average 
annual  wind  speeds  sufficiently  high  for  wind  generators  to  produce  electrical  power 
competitive  with  conventional  power  plants. 

Although  the  economic  payback  periods  are  10  to  20  years,  wind  generators  may  be 
able  to  supply  3 percent  of  the  total  shore  facility  energy  demand  and  eventually  save 
the  same  percentage  in  utility  costs.  If  energy  storage  is  used,  wind  power  generation 
could  replace  conventional  plants  and  save  fuel,  assuming  that  the  additional  capital  for 
the  storage  system  is  justified.  Further  R&D  is  required  t'->  determine  the  cost- 
effectiveness  of  using  energy  storage  systems  with  wind  power  systems.  Wind  power  is 
also  a relatively  pollution-free,  inexhaustible  source  of  energy. 

Small  wind  generators  are  commercially  available  and  large  units  (100  to  1,500  kw) 
are  being  developed  by  FRDA  contractors.  Although  FRDA  has  a test  program  for 
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gcneiators  up  to  15  kw.  emphasis  is  on  assessing  their  feasibility  for  rural  agrieultural  use. 
riuis  the  Navy  will  eoiuluet  a limiteil  number  of  tests  to  determine  feasibilities  for  use  at 
Navy  installations  and  to  develop  eompatible  power  eonditioning  systems,  if  necessary. 

4.1.3  Geothermal 

A number  of  Navy  bases  are  situated  on  or  near  geothermal  deposits.  At  more 
remote  sites,  such  as  the  Navy  facilities  at  Adak  and  Hawaii,  fossil  fuels  must  be 
imported  to  generate  electricity  and  heat  living/working  cjuarters.  Where  available,  geo- 
thermal energy  can  provide  these  needs  at  substantial  savings.  For  instance,  approximately 
4.1  million  gallons  of  Jl’-5  jet  fuel  are  u.sed  at  Adak  each  year  to  generate  electrical 
power,  and  another  3.1  million  gallons  are  used  to  heat  facilities.  Use  of  geothermal 
energy  at  Adak  could  result  in  yearly  savings  up  to  S4  million  at  present  fuel  costs  with 
further  savings  imder  projected  price  escalations. 

In  addition,  geothermal  resources  could  be  used  to  produce  fresh  water,  either 
through  conversion  of  sea  water  or  by  processing  geothermal  lluids  directly.  (Jeothermal 
resources  also  jirovide  an  energy  source  that  is  not  normally  subject  to  variations  with 
time  of  day  or  weather  conditions  and  does  not  recpiire  the  added  complexity  of  a 
storage  system. 

A limited  number  of  sites  exist  in  the  continental  United  States  with  geothermal 
resources  that,  though  not  remote,  appear  sufficiently  important  to  be  considered  a 
national  energy  asset.  One  is  the  C'oso  fhermal  Area,  where  all  the  near-surface  activity 
lies  within  NWC.  I xperts  on  geothermal  deposits  have  predicted  capacities  as  high  as 
4.000  Mw  for  the  area.  It  is  important  that  the  Navy  examine  these  resources  and 
develop  their  potential  for  the  benefit  of  the  Navy  in  particular  and  the  United  States  in 
general. 

4.1.4  Waste  Recovery 

Deriving  energy  from  solirl  waste  at  Navy  installations  contributes  to  conservation  of 
fossil  fuels  at  the  s;une  time  it  uses  materials  which  otherwise  must  be  disposed  at  added 
expense.  If  only  70  percent  of  the  Navy's  antuial  generation  of  solid  waste  (25  million 
cubic  yards)  were  cotiverted  to  steam,  over  4 x 10^  million  Btu  of  fuel  oil  would  be 
saved  a year. 

Packaged  heat  recovery  incinerators,  combined  liipiid  and  solid  waste  processes,  and 
burning  solid  refu.se-derived  luel  (RDF)  in  conventional  boilers  are  the  options  available 
for  the  Navy  to  recover  energy  from  solid  waste. 

Packaged  heat  recovery  incinerators  have  been  analy/ed.  I'he  results  indicate  that 
payback  periods  of  less  than  10  years  can  be  expected,  including  operating  costs,  capital 
investment,  and  an  allowance  for  decreased  ilisposal  cost.  I conomie  and  operating 
analyses  of  combined  h(|uiil  and  solid  waste  jiroeesses  and  RDF'  burning  are  now  under 
way  at  {’I  F. 
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( (iiiihiiK't.1  lK|inil  jikI  skIhI  wjsIo  procossos  L'aii  iiiukf  u sijiiiificiJiil  conlribution  to 
ilic  ciK'ijiv  Mil-Millk n.'iKy  ol  Navy  bases.  ('k)s<.'i.l-fyi.le  processes  would  be  applicable 
where  aif  pollulio/i  loulro)  )>  prohibitive  lor  eouventioiial  incineration. 

Densilied  KDl  has  the  potential  ol  beinj;  an  excellent  material  lor  waste  energy 
recovery  proees.ses.  Coinpareil  with  other  lonns  v)!'  RDl'.  tiensilied  Rl)l-  has  signilieantly 
lower  storage  ctists  Rlu.  and  is  particularly  amviiable  to  lully  automated  storage  and 
handling.  11  reluse  were  densilieil  at  generating  sources,  a reduction  ol  more  than  b5 
percent  ol  the  energy  aiul  manpower  required  to  collect  and  transport  the  waste  is 
possible  Ihis  benelit  is  expected  to  more  than  ollset  the  costs  ol  tlie  densilieation 
processing. 

4.1.5  Application  and  Data  Analysis  Studies  and  Demonstration 

Approximately  .15  percent  ol  the  Navy  s total  energy  bill  goes  to  heat  and  cool 
Navy  buildings  and.  Uespite  comervation  measures,  the  cost  is  still  rising.  Other  projects 
111  the  scU-suH iciency  program  are  primarily  geared  to  ilemonstrating  technologies  that 
economically  collect  aiul.vir  harness  renewable  lonns  ol  energy  such  us  .solar,  wind,  and 
eeolhermal.  Development  work  is  also  needed  to  apply  these  sources  to  environmental 
building  control  sy  stems.  IIVAC  systems  using  solar  and  wind  energy  sources  will  satisfy 
these  requirements.  Demonstration  v)l  such  systems  will  provide  technical  guidelines  lor 
Navy-wide  use. 

Allernalive  energy  sources  such  as  wind  and  solar  are  often  available  at  a given 
location  only  intermittently,  fhus.  storage  systems  are  necessary  to  maintain  a con- 
tinuous. ilependable  supply  of  energy.  R&D  is  required  to  develop  or  improve  storage 
systems  that  can  he  integrated  with  the  overall  system  for  production  of  either  electrical 
power  or  space  heating  aiul  cooling. 

Before  a site  can  he  selected  for  development  of  an  alternative  energy  source  and 
before  a power  system  can  be  designed  and  optimi/ed  (or  a specilic  site,  a considerable 
volume  of  site  characteristics  data  must  be  available.  Ihus.  a centrali/ed  data  compilation 
of  site  characteristics  is  re(|uired  and  will  include  solar  radiation  intensity,  meteorological 
data,  waste  material  quantity  and  composition,  and  geological  data  lor  Navy  sites. 


4.1.6  Coal  Utilization  Technology 

file  Navy  has  been  asked  to  burn  coal  in  increasing  (piantities  to  reduce  dependence 
on  petroleum  fuels.  Currently,  coal  co.sls  less  than  oil.  and  some  individuals  are  inclined 
to  project  lower  escalation  in  the  price  of  coal  compared  with  other  fuels.  Further,  coal 
may  be  more  reatlily  available  in  some  locations  than  petroleum.  If  severe  petroleum 
allocations  are  imposed  in  the  future,  the  use  of  coal  for  shore  facilities  would  allow 
additional  petroleum  fuels  for  ships  and  aircraft. 

New  coal  technologies,  such  as  lluidi/ed  bed  boilers,  will  be  monitored  to  consider 
systems  that  could  replace  the  use  of  coal  for  petroleum  supplies. 
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ENERGY  SELF  SUFFJCIENCY 
EXPLORATORY  DEVELOPMENT  (6.2) 
NAVFAC 


NAVSEA  (6.3)  — NAVAIR 

NAVAIR  (6.4)  I— NAVFAC 


4.2  EXPLORATORY  DEVELOPMENT  (6.2) 


4.2.1  NAVFAC 

Shore  Facilities  Energy  Self-Sufficiency 
P.E.  62765 

Introduction 

l Aploratory  (.iovclopmcnt  cITorts  in  energy  seU'-sutrieieney  will  guide  necessary  selec- 
tion and  demonstration  of  advanced  energy  collection  and  conversion  systems  for  Navy 
use.  Studies  will  include  determining  cost-effectiveness,  conducting  preliminary  test  and 
evaluation  of  existing  et|uipment.  monitoring  other  government  and  industrial  efforts, 
determining  specific  applicability  to  naval  installations,  and  selecting  a site.  While  cur- 
rently available  hardware  and  systems  will  be  studied  wherever  possible,  some  effort  may 
be  needed  for  preliminary  rlesign  of  modified  systems  for  certain  technologies.  (I'or 
exam|ile.  if  the  available  system  were  designed  for  larger-scale  applications  than  normally 
reciuired  at  Navy  facilities,  design  will  be  reiiuired.)  Performance  and  cost  data  collected 
in  these  tasks  may  leail  to:  (I)  recommendation  for  full-scale  demonstration  of  a 
modified  system  under  advanced  engineering  development  rei|uired  for  uni(iue  naval 
facilities  and  equipment,  and  (2)  collection  of  data  necessary  to  make  minor  adjustments 
in  currentlv  available  svstems  for  immediate  application  at  shore  facilities. 

I'reiiuently.  data  needed  for  site  selectioti  and  testing  of  existing  hardware  and 
eipiipment  (specific  facility  power  requirements,  waste  material  production,  end-use  data) 
will  be  similar  to  that  being  collected  and  analyzed  under  exploratory  development 
projects  in  the  conservation  area.  Duplication  of  effort  will  be  avoided. 


Seir-SulTicicin-'y 
Category  6.2 
NAVFAC 


Solar  Projects  for  the  Advanced  Energy 
Utilization  Test  Bed  (AEUTB) 

Objective 

The  objective  is  to  test  and  evaluate  .solar  collector  and  storage  method  systems  and 
integrate  them  with  advanced  MVAC  systems  and  building  designs. 

Technical  Approach 

An  advanced  energy  utilization  test  bed  (AhUTB)  was  constructed  as  part  of  the 
building  design  and  energy  analysis  task.  This  will  serve  as  a lle.xible  test  bed  lor  lull-scale 
solar  collectors,  storage  techniciues,  solar  stills,  and  solar  dryers  operating  as  a system 
integrated  with  advanced  HV.AC  systems  and  building  designs.  Solar  collectors,  storage, 
atul  other  component  concepts  showing  promise  will  be  analyzed  and  tested  separately  by 
contract,  particularly  when  test  data  is  not  available  or  when  a concept  s potential  has 
been  fully  identified.  Component  tests  may  precede  application  on  the  AEUTB  or  a 
general  recomtnendation  for  naval  usage. 

T Y 1^76177  Progress 

The  overall  design  of  the  solar  collectors  and  storage  system  for  the  AhUTB  has 
been  completed.  Si.x  solar  collectors  have  been  procured  from  Sunpower.  AMSUN.  PPC. 
Champerlin  tNBS).  Northrup.  and  Sunburst.  Other  collectors  may  be  purchased  in  the 
future.  The  collectors  are  being  evaluated  on  the  AhUTB  test  stand.  NBS  tests  (or  the 
PPCi  collector  have  been  completed. 

Planned  Milestones  (Completion  Dates) 

December  1977  Test  fir.st  phase  solar  system  installed  on  the  AhUTB. 

January  1978-Submit  technical  memorandum  on  first  phase  results. 

August  1978  Test  systems  on  test  stand  as  necessary  prior  to  AhUTB  installation. 

August  1978 -Modify  and  continue  tests  on  solar  collector  and  storage  system  as 
necessary. 

August  1978-Modify  and  test  solar  collector  and  storage  system  with  solar. 

September  1 978 -Prepare  technical  note  on  work  to  date  (estimated  publication  date- 
March  1979). 

.September  1979-Test  collector  and  storage  systems  adapted  to  advanced  heat  absorption 
air  conditioning  units  and  submit  technical  memorandum. 

September  1 980-hvaluate  long-term  storage  units  and  submit  technical  memorandum. 
Continuing- Conduct  test  and  evaluation  on  promising  advanced  solar  systems. 
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Sell'-Suft'iciency 
Category  6.2 
NAVFAC 


Solar  Heating  and  Cooling  Design  Guide 
Objective 

The  objective  is  to  provide  technical  guidance  to  evaluate  a given  solar  system  at  a 
selected  site  and  to  select  or  design  equipment  for  the  system. 

Technical  Approach 

Technical  guidance  to  evaluate  a given  solar  system  at  a preselected  site  and  to  select 
or  design  equipment  for  the  systems  are  presented  in  a solar  design  guide.  This  report  is 
applicable  to  all  types  of  Navy  buildings  and  will  be  periodically  revised  and  expanded  to 
include  cooling  advancements,  placing  more  emphasis  on  equipment  and  HVAC  aspects  of 
the  total  system. 

FY  1*176/77  lYogress 

The  .solar  design  manual  has  been  completed  and  distributed.  Data  are  being 
collected  on  collector  types  and  efficiencies,  as  well  as  on  insolation  levels  at  Navy 
CONUS  sites.  A computer  simulation  program,  TRNSYS,  for  solar  systems  has  been  made 
operational.  The  contractor  has  developed  several  computer  simulations  that  are  useful  in 
performing  system  analysis  and  collector  si/.ing. 

I’lanned  Milestones  (Completion  Dates) 

Continuing  Revise  and  update  guide  for  solar  heating  and  cooling  of  buildings. 

Continuing  Maintain  data  set  on  collector  efficiencies. 

Continuing  Collect  information  on  1;RDA  and  other  solar  programs  for  applicability  to 
guide. 

Januarv  l‘>78  Compare  design  guide  predictions  with  AliUTB  performance. 

May  D)7H  Compare  design  predictions  with  computer  simulations  of  AUUTB  and  selec- 
ted Navy  locations, 

September  I ‘178  Revise  guide  on  heating  and  include  analytical  methods  ot  cooling 
buildings. 
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Seir-SulTiciciicy 
Category  6.2 
NAVFAC 

Preliminary  Assessment  of  Photovoltaic 
Equipment  for  Advanced  Bases 

Object  ive 

rite  ohjoctive  is  to  make  a preliminary  assessment  of  the  applieability  of  photovol- 
taie  SN  stems  at  Navy  ailvaneeti  bases. 

Technical  Approach 

rite  eost  aiul  performanee  of  eurrently  available  photovoltaie  systems  will  be 
eontimially  monitored  and  evaluated  for  applieability  at  Navy  advaneed  bases.  Limited 
tests  will  be  made.  A C'L'L  report,  updated  annually,  will  doeument  findings  and  present 
recommendations.  Recommendations  will  be  made  for  demonstration  of  a tull-seale 
sy  stem  in  the  engineering  program. 

TV  I^7bl77  Ib-o/iress 

Colleetion  of  a biblittgraphy  ot  photovoltaie  eiiuipment  is  being  eondueted  as  a 
eontinual  process.  A search  for  possible  ((ses  of  photovoltaic  energy  for  remote  Navy 
facilities  has  been  completed,  possibly  applying  a large  collapsible  photovoltaic  collector 
for  use  with  containerized  photovoltaic  battery  power  supply  system.  However,  the 
collapsible  collector  concept  was  judged  infeasible  due  to  the  wind  loads  it  would 
encounter. 

TIanned  Milestones  (Completion  Oates) 

Continuing  Maintain  bibliography  on  photovoltaic  systems. 

September  1 ^79- Conduct  feasibility  studies  and  tests  of  photovoltaic  devices  for  contin- 
gency situations. 

September  1979 -Submit  technical  memorandum  on  studies  to  date. 


Self-SufCicieiicy 
Category  6.2 
NAVI  AC 


Feasibility  of  Solar  Desalination  Applications  at  Navy  Sites 
Objective 

rite  objective  is  to  ileteriniiie  tlie  I'easihility.  eost-eireetiveness.  and  perl'orinanee  of 
solar  desalination  methods  aiiplied  at  Navy  sites. 

Technical  Approach 

\ study  will  be  eoiulueted  to  determine  wliieli  desalination  methods  can  be  eeonom- 
lealK  powered  with  solar  energy.  A study  will  also  be  eoiulueted  to  determine  which 
Navy  base  is  most  suitable  for  a solar  desalination  plant.  .A  systems  study  will  then  be 
performed  to  determine  tlie  best  method  to  be  used  at  the  selected  Navy  installation. 

/ V76/77  Progress 

The  literirture  and  state-of-tlie-art  review  on  solar  desalination  has  been  completed, 
as  well  as  a survey  of  the  Navy's  fresh  water  needs.  I'\’  |d77  progress  also  included  an 
economic  studs,  computer  optimi/ation  analysis,  bench-seale  experiments  of  several  solar 
desiilination  concepts,  analysis  of  a single-  and  multiple-effects  hemispherical  solar  still, 
and  a ctimputer  optimi/ation  study  on  a high-performance  solar  still. 

Tlanned  Milestones  f Completion  Oates) 

June  l‘)78  I’erform  laboratory  experiments  on  bench  models  for  solar  desalination  and 
issue  a technical  memorandum. 

February  ld7d  Prepare  contract  schedule  to  imi'lement  design  of  a full-scale  system 
(estimated  awarti  date  is  May  l‘)"’‘)). 
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Self-Sul  t'icieticy 
Category  6.2 
NAVFAC 


Advanced  HVAC  Systems  Studies— Solar 
Augmented  Heat  Pumps  (SAHP) 

Ohjective 

llic  ohjective  is  to  investigate  and  develop  concepts  of  solar/night  radiation  heat 
piinips  to  reJiiee  etiergy  tjse  atul  level  loads  in  Navy  buildings. 

Technical  Approach 

Problems  and  benefits  associated  with  retrofitting  existing  buildings  with  SAllP 
systetns  will  be  evaluated.  Costs  and  potential  energy  savings  will  be  consiclerecl. 

/•■>'  /V7rt/77  Progress 

Current  literature  is  beitig  organized  for  preparation  of  a technical  memoramluin. 
Computer  simulations  of  alternative  designs  are  in  progress. 

Planned  Milcsioncs  (Completion  Hates) 

Marcli  CITS  Investigate  the  problems  and  benefits  a.s.soeialed  with  rcirolitling  buildings 
with  S.MIP  and  prepare  technical  memorandum. 

.Se(itcniber  I d,SO  I xperinieni  with  wind-powered  heat  pumji  systems  at  the  A1  CIB. 
March  0X2  Demonstrate  the  design  principles  of  efficient  operation  cf  air  conditioning 
systems  at  part  load  in  new  and  existing  applications. 

April  |dK2  Demonstrate  ret  rot  it  SAllP. 

September  D>.s:  Organize  and  perform  joint  1 RD.A  Navy  tests  and  demonstrations  of 
advanced  S.AIIP  systems. 


Self-Sufficiency 
Category  6,2 
NAVFAC 


Energy  Storage  Techniques 
Objective 

N.W’l  ,-U'  is  (.icM'ining  Navy  requirements  for  storage  systems  integrated  with  use  of 
local  energy  sources. 

I'eclinical  Approach 

A variety  of  storage  methods  will  be  evaluated  to  identity  which  systems  could  be 
integrated  with  solar  and  wind  energy  systems  at  remote  bases  based  on  technical  and 
economic  feasibilities. 

■A  contract  to  provide  a comparative  storage  methods  study  will  be  awarded  in  FAr 
ld7X.  Studies  on  specific  methods  will  include  thermal  stratification,  dissolved  salts 
storage,  and  other  chemical  storage  methods.  Bench-scale  experiments  may  be  initiated 
lor  systems  showing  potential,  l-fforts  will  be  coordinated  with  F:R1)A  storage  R&O 
activities. 

/ y 1976/77  Ib-ofiress 

( olorado  State  University  was  selected  to  study  thermal  stratification  in  water  tanks. 
1 low  visuali/ation  experiments  on  thermal  stratification  have  been  initiated  in  a larger 
tank.  Work  schedules  have  been  prepared  for  the  storage  and  dissolved  salt  storage 
contracts. 

rianned  Milestones  (Completion  Dates) 

October  l‘)77  Prepare  schedule  for  contract  to  study  and  compare  storage  methods 
testimated  award  date  is  December  l‘-)77), 
lanuary  ld78  Monitor  contract  for  ilissolved  salt  storage  study. 

.luK  1‘F7H  Monitor  contract  on  comparative  storage  methods  study  (contractor's  report 
IS  due  July  U)78). 

September  ld7H  Issue  technical  memorandum  to  sponsor  covering  F'Y  UJ7<S  ellorts. 
September  U)7K  Define  Navy  needs  for  dissolved  salt  energy  storage  at  remote  bases. 
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Self -Sufficiency 
Category  6.2 
NAVI  AC- 


Advanced  Power  Cycles  for  Advanced  Bases 
Objective 

riie  objective  is  to  investigate  tlie  feasibility  of  using  alternative  fuels  at  Navy 
advanced  bases,  and  evaluate  and  recommend  system  clianges  tliat  reduce  the  logistical 
problems  of  petroleum  fuels. 

Technical  Approach 

Systems  will  be  developed  for  using  solar  energy  for  tlie  production  and  use  of 
synthetic  fuels  to  generate  electrical  power  at  remote  Navy  and  .Marine  bases.  Ihe  choice 
of  systems  will  be  based  on  scenario  assessments  of  the  overall  energy  secp.ience  (trans- 
port. storage,  conversion,  utilization)  at  remote  or  advanced  bases.  Hydrogen  production 
through  thermochemical  and  electrolytic  processes  will  be  investigated.  The  performance 
and  relative  advantages  of  engines  and  burners  operating  on  synthesized  fuels  (hydrogen, 
ammonia,  and  methane)  will  be  selected  for  remote  or  advanced  base  applications. 

T'Y  I97bl77  Troftress 

■An  e.\perimental  facility  to  study  combustion  of  hydrogen,  ammonia,  and  methanol 
was  set  up.  Literature  on  thermochemical  hydrogen  generation  and  on  the  performance 
ot  synthetic  fuels  in  internal-combustion  engines  was  reviewed,  and  energy  reiiuirements 
tor  advanced  bases  were  estimated.  A technical  memorandum  on  hydrogen  generation 
proces.ses  was  i.ssued. 

Ihis  project  is  unfundeil  in  l-Y  1478. 

Planned  Milestones  (Completion  Dates) 

January  1474  Prepare  preliminary  design  for  a bench  experiment  of  a dissolved  salt 
storage  system  and  chemical  storage  system. 

September  1474 -Perform  laboratory  expeiiments  on  bench  model  of  a dissolved  salt 
storage  system  and  issue  technical  memorandum  to  sponsor. 

September  1474  Deline  Navy  needs  for  chemical  storage  of  thermal  energy  at  remote 
bases. 

September  1 474 -Perform  laboratory  experiments  on  bench  model  of  a chemical  storage 
system  and  issue  technical  memorandum  to  sponsor. 


Sell-Siiffic-ieiiLy 
Category  (i.2 
NAVFAC 


Alternative  HVAC  Systems  Study 
Ohjecnrc 

Sovoral  aJvaiicc'ii  air  cDiiililiDiiiiiji  sysioms  tliat  can  uperatc  citicieiitly  at  part  load 
arc  to  he  evaluated  tor  possible  application  to  Navy  laeililies.  I he  present  work  is 
directed  toward  economic  evaluations  and  comparisons  of  solar  air  conditioning  systems. 
.Another  area  of  pursuit  involves  the  problems  ami  benefits  associated  with  retrolitting 
existing  buildings  with  solar  augmented  heat  pumps. 

If  clinical  X/ifiroacIi 

This  proieet  is  directed  at  identifying  and  comparing  existing  absorption  air  eondi- 
tumine  systems  with  those  uiuler  development.  I his  will  include  research  cllorts  in 
private  industry,  universities,  and  1 KD.A.  Hie  concept  ol  retrolitting  existing  buildings 
with  solar  augmented  heat  pumps  will  also  be  investigated  as  part  ol  the  alternative 
11\  .\C  system  concept.  1 hese  systems  will  be  evaluated  in  terms  ol  their  economic  and 
thermodynamic  teasibility.  compared  with  other  systems  that  can  be  used  to  aii  condi- 
tion Navy  buildings. 

/ > I'>7<il77  Progress 

\ study  of  th  potential  of  solar  air  conditioning  was  completed,  and  a contract  tor 
evalu.ition  I'f  .immoni.i-sodium  thiocyanate  solar  absorivtion  systems  has  been  awarded. 

rianncil  Milcsinncs  f C om/ilciion  Dales) 

( ontinuing  Investigate  state-ol-the-art  advances  and  IIV.AC  research  needs  to  maintain  a 
technical  base  and  develop  program  plans. 

September  I't7,s  Investigate  air  conditioning  systems  lor  etiieient  operation  at  part  load. 

I’erform  life-cycle  cost  analyses  and  determine  economic  potential. 

1 ebruary  l‘>^')  Investigate  the  problems  of  retrofitting  existing  air  conditioning  systems 
to  employ  the  design  principles  identified  m the  earlier  work  on  efficient  operation 
of  air  conditioning  systems  at  part  load. 

March  Id7h  Perform  simulation  aiul  lile-cyele  cost  analysis  ol  wind  powereii  heat  pum|i. 
September  l‘t7‘)  Investigate  applications  and  economies  of  solar  regenerated  dessicant 
vlehumiditication. 

September  l'>S()  Investigate  applications  and  economies  of  passive  IIV.AC  systems. 
September  I ‘>8 1 Investigate  the  concepts  of  solar  reheat  and  a condenser  eltieiency 
monitor. 


Self-SutTiciency 
Caieporv  6.2 
NAVI  AC 


Evaluation  ot  5-  to  10-kw  Capacity  Wind  Generators 
to  Supply  Power  for  Buildings 

Ohji’ciiit' 

riic  objective  is  to  develoji  inetliocls  aiul  hardware  to  convert  the  output  of 
small-capacity  wind  machines  to  either  lieat  lor  environmental  control  of  buildmt’s  or  to 
(■>0-11/  constant-voltai’e  electricity. 

J'cc/iiiiail  Approach 

The  methods  and  liardware  to  use  the  electrical  output  ot  small-capacity  commercial 
wind  generators  elTiciently  will  be  developed  by  using  a .'^-kw  capacity,  hori/ontal  a.\is. 
.Tbladed.  propeller-driven  3-phase  .\C  generator. 

lire  operational  data  on  the  wiml  generator's  perlbrmance  lor  space  heating  applica- 
tions will  he  collected  through  extensive  I'ield  testing  at  laguna  Peak  or  .San  Nicholas 
Island.  ..\utonuitic  data  recording  eipiipmcnt  will  Ire  used  to  collect  the  field  data  lor 
convenient  analysis  on  a digital  computer.  Methoils  aiul  hanlwarc  developeil  during  the 
wind  power  research  at  the  .Ml' I If  will  be  used  to  support  a 4-year  program  to 
demonstrate  a lt)-ku  wind  generator  m the  engineering  development  program.  .X  site  will 
be  selected  basevl  on  results  ot  \\X(  surveys  'and  economic  analysis. 

/■  >'  / 976/ 7 7 I'm  Kress 

I he  .s-kv\  wind  generator  with  a load-sw  itching  system  was  installed  ami  tested  at 
Laguna  Peak,  ( alilornia,  during  I X |9‘’o.  I he  generators  output  was  ilissipated  into 
resistive  loads  comprising  healers  and  light  bulbs  \n  automatic  data  logger  recordevi  the 
line  voltage,  load  surrent.  line  Ir-  ;:>eiKy  . and  instantaneous  power  output  in  a digital 
lonnat  at  30-inmute  intervals  the  dat>.  •>  ‘le  analyzed  to  tietermine  the  output  curve  for 
the  .s-kw  wind  generator  I he  estimates  indicate  that  the  site  has  an  annual  average  wind 
speed  ot  10  miles  |ier  hour,  ami  the  generator  would  produce  7,200  kw  per  hour 
annually . 

1 he  generator  was  rebuilt  alter  .i  propeller  tailed  in  November  \Ai(i  bei'au;;-'  ot  a 
laulty  weld.  I he  rebuilt  test  setup  is  operating  well  I he  power  conditioning  vquipnc'nt 
has  also  been  reilesigned  ami  consists  ot  an  automatic  load  matching  device  with  a 
variable  transformer.  Pests  on  the  5-kw  generator  are  encouraging. 

An  economic  analysis  was  done  comparing  the  cvisl  ot  wiiul  energy  to  that  ot 
present  systems  at  1 1 sites  recommended  tor  tiiture  demonstrations  by  NWC'.  China  Lake. 
( alilornia.  The  cost  of  wiml  power  generation  compared  lavorab  y with  the  present 
energy  cost  at  (iraiul  Lurk.  Barrow.  1 leuthera.  San  Nicolas,  and  Adak  Islands. 


rianned  Milestones  (Completion  Dates) 


Analy/e  data  from  tests  of  5-kv\  maeliine, 

I’rcpare  teeltnieal  note  on  5-kw  wind  generator  test  results  Iroin  Laguna  I’eak  San 
NieoLih  Island. 


Mdestone  eompletion  dates  for  the  project  are  yet  to  he  determined. 


r ^ 


Self-SutTiciency 
Ciilegory  6.2 
NAVIAC 

Feasibility  of  Small-Scale  Vertical- 
Axis  Wind  Machines 

Ohjcciiie 

riic  ohjcctivc  is  to  provide  analytical  aiul  testing  support  to  the  vertical-axis 
demonstration  program  at  NVVC.  China  Lake. 

/'cclinical  Approach 

hollowing  award  oh  a contract  tor  procurement  and  installation  oh  vertical-axis  wind 
machines  at  a Navy  site,  ilata  recording  systems  will  he  installed.  Data  will  he  analyzed 
aiul  a teclmical  memorandum  prepared  on  the  1-kw  wind  turhine  ilemonstration. 

/•  > I 76/ 77  I’rofircss 

hhree  macliines  were  installed  at  NWC,  China  l.ake.  I he  contractor  is  adjusting  the 
machines  hel'or’e  starting  the  Held  tests. 

I’lannciJ  Milestones  (Completion  Dates! 

Decemher  078  .Analyze  results  oh  l-kw  wind  turhines  to  demonstrate  huilding  environ- 
mental control  at  NWC,  China  Lake. 

May  07‘)  Analyze  data  hrom  tlie  I'ield  demonstration  at  NWC,  China  Lake. 

.lime  ld7d  Prepare  technical  memorandum  on  1-kw  wind  turhine  demonstration. 


SoliSiiiliciciicy 
( .1  login y (>  - 
NAVI  AC 


Handbook  for  Application  of  Wind  Power 
Generators  at  Naval  Facilities 

Ohjcciirc 

1 lio  objoytivi'  IS  to  pivp.iro,  .mil  roviso  as  rcquiivd.  a haiulbook  tor  applisation  ol 
vviiul  power  generators  to  Navy  aetivities. 

If  cl  in  icdl  I ppnuH  7; 

I ield  data  eolieeted  Irom  tlie  1-kw  and  b-kw  tests  will  be  analyzed  to  obtain  the 
[lerlormanee  parameters  ol'  the  wind  generator  unit  and  of  the  power  eonditionmg 
hardware  rei|uired  lor  praetieal  use  ol  wind  iiower.  A handbook  will  be  written  deseribing 
the  eomputation  ol  design  paramelers.  sueh  as  power  eoelTieienl.  the  speed ie  power 
output,  and  the  eosi  of  wind  energy  generation  toi  .i  wind  power  system  at  a given 
loe.ition.  The  handbook  will  be  updated  as  results  beeome  available  Irom  tield  demonstra- 
tions 111  the  advaneed  and  engmeiiing  development  progr.iins  ol  lO  kw  generators  and 
100-  to  1,500-kw  wind  power  systems. 

/ > ! '>71)177  ho^rfss 

( ompiiter  routines  tor  analy/mg  the  held  data  were  developed.  Ifeeaiise  data  Irom 
the  held  tests  are  not  yet  av.iilable.  no  maioi  .maly  ses  have  been  done.  I he  program  uses 
site  wind  data  to  eompute  povver  duration  eurves  and  energy  palteiiis.  A data  tape  Irom 
l-kvv  maehme  demonstiahon  at  NUC.  Chin.i  lake,  was  reeeived  reeenlly. 

I’liiniifil  ^lilfsiitiifs  ( Coniplfiidii  Ihilfsl 

\lay  Id77  Develop  eompuler  routines  lor  analy /mg  dat.i  Irom  lield  demonstration. 
.September  |‘C'’  .\iialy/e  dal.i  Irom  1-.  .s-.  .iiid  lO-kw  wind  generator  tests  .it  N\V(  . 
I .igima  Peak,  and  (II  . respeetively  . 

lime  I'Cn)  ( ompile  results  Irom  the  various  held  demonstrations  .md  prepare  h.mdbook 
lor  Navy  appliealioiis  ol  I-  to  .'s-kw  wind  generators. 

.lime  I ‘ks4  Kevise  .md  update  the  handbook  to  melude  the  l-kvv.  ,'s-kw.and  lO-kw  wind 
generator  demoiislrahons  results  and  new  developments. 

September  l'>,S4  Kevise  and  update  h.mdbook  to  melude  100-  to  200-kvv  wind  ..enerator 
results  .md  new  developments  (by  eontraet). 

September  I'hSs  Kevise  .md  upd.ite  handbook  to  melude  1 ..SOO-kw  wind  genei.itor  (by 
eontr.iet ). 


ScU-Siirnciciicy 
Category  <y2 
NAVI  AC 


Site  Selection  for  Installation  and 

Testing  of  100-  to  1,500-kw  Wind  Generators 

Ohjvdire 

1 lie  olijeelivo  is  to  solcet  a loasihle  site  to  install  aiul  test  an  I RI)A-tlevclopcil  100- 
to  1 .500-kvv  wiiul  genoratoi  basoil  on  cost-cl lectivcncss  ami  local  wimi  cliaractcrislics. 

I'echnical  Approach 

\ 

\ 

A prcliininarv'  investigation  will  be  eoiulueteil  to  ileteiniine  eaiulidate  sites  where  the 
application  ot  a 100-  to  1,500-kw  capacity  1 KDA  wiml  generator  will  be  eost-elTeetive. 
Next,  long-term  lieki  measiireinents  to  iletermine  the  wind  elniraeteristies  ol  the  site  will 
be  taken  and  analyzed  lor  proper  siting  ol  the  lOO-kw  unit  at  one  ol  the  candidate  sites. 

! H a site  is  selected,  installation  and  testing  ot  a lOO-kw  wind  generator  in  the  I'V  H>79 

NAVl'AC  engineering  ilevelopmenl  program  would  result. 

I /•■>'  /V76/77  I’ro^rcss 

I Important  rlevelopments  in  the  I RD.A  wind  turbine  generators  were  I'ollowed  and 

; analy/eil  tor  their  applicability  to  Navy  use.  An  investigation  is  underway  to  develop 

detailed  wind  load  and  other  related  parametric  eharaeteristies  ot  the  10  candidate  sites. 
Hie  tinal  selection  ot  a site  will  be  based  on  the  inlorniation  gain  through  personal 
contacts  or  visits  to  each  site, 

.A  teelinique  lor  longitudinal  correlation  ol  wind  data  with  its  applications  to  siting 
ot  wind  power  plants  was  ileveloi'ed.  Ilie  method  is  based  on  correlating  the  long-term 
historical  data  for  a region  with  measurements  at  the  site  in  i|uestion  tor  a relatively 
short  period  of  time. 

Planned  Milestones  (Completion  Dates) 

September  ld77  follow  the  development  ot  the  100-  to  1,500-kw  l.RDA  wind 
generators. 

September  1077  Conduct  a preliminary  investigation  to  select  candidate  sites  lor  field 
tests  of  the  100-kw  wind  generator. 


R-:54 
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Self-Sufficiency 
Category  6.2 
NAVFAC 

Geothermal  Utilization  Technology  for  Remote  Sites 
Objective 

This  effort  is  aimed  at  identifying  ongoing  Navy  energy  teclinology  development 
programs  having  potential  application  to  geothermal  systems.  Also,  etjuipment  being 
developed  within  the  geothermal  industry  and  suitable  for  use  at  remote  Navy  installa- 
tions will  be  identified  and  tested  at  Navy  locations. 

Technical  Approach 

Navy  energy  programs  w-ill  be  surveyed  to  identity  those  devices  under  development 
that  could  be  easily  adapted  for  use  with  geothermal  power  sources.  Also,  programs 
under  hRDA  and  industry  sponsorship  will  be  reviewed  to  identify  devices  that  would  be 
particularly  useful  to  the  Navy. 

l Y 1976/77  lYogress 

Development  programs  at  C‘l  L have  been  surveyed.  Air  conditioners  for  use  with 
solar  energy  and  bottoming  cycle  Kankine  power  generators  will  be  adaptable  in  the 
future;  however,  hardware  is  not  now  available  for  experiments  with  geothermal  Iluids. 

liRDA  has  under  development  one  device  for  geothermal  power  production  that  has 
importance  for  Navy  application.  Hie  device.  Helical  Screw  lixpaiuler  being  developed  by 
the  Hydrothermal  Power  Company,  uses  commercially  avaiable  parts,  can  be  built  to 
generate  up  to  .S  Mw  per  unit,  and  is  .ipplied  directly  at  the  wellhead.  It  can  be 
pallet-mounted  and  will  operate  with  a variety  of  Iluids.  which  makes  it  very  attractive 
for  remote  Navy  applications.  A 2.5  Mw  unit  is  being  assembled  and  should  be  ready  at 
about  the  same  time  that  the  Coso  well  drilling  operation  is  completed  (late  summer), 
file  Co.so  well,  if  succe.ssfiil,  would  provide  an  iileal  test  site  for  this  device. 

Planned  Milestones  (Completion  Dates ! 

September  077  Survey  equipment. 


B-235 


Sell-Sufficiency 
Category  6.2 
NAVFAC 


Navy  Geothermal  Site  Assessment 
Oh/eitive 

All  Niivy  site.s  will  be  surveyed  to  detemiine  (1)  which  sites  have  potential  tor 
geothermal  resources  and  (2)  through  geologic  interjiretation  and  evaluation,  the  order  in 
which  the  sites  should  be  explored. 

Technical  Approach 

The  geothermal  potential  of  Navy  bases  throughout  the  world  will  be  judged  on  the 
basis  of  their  proximity  to  areas  of  high  seismicity  and  geologically  recent  volcanic 
activity.  Those  installations  having  appropriate  land  resources  and  geothermal  potential 
will  then  be  evaluated  through  literature  search  and  analysis  and.  in  some  cases.  Held 
evaluation.  Results  will  be  used  to  rank  the  locations  with  respect  to  their  geothermal 
potential.  I'liis  will  provide  the  principal  input  for  detailed  geological, geophysical  studies. 

/•  >■  / 976/ 77  Progress 

Navy  bases  have  been  evaluated  with  respect  to  their  seismic  activity  and  proximity 
to  recent  volcanic  activity.  The  University  ol  Utah  has  been  ta.sked  with  evaluating 
individual  sites  under  NWC  direction.  Among  those  sites  evaluated  to  date  are  (lUam. 
Naples.  Okinawa,  and  the  (iulf  Coast  installations. 

Planned  Milestones  (Completion  DatesI 

April  1 ‘)77  Complete  preliminary  list  of  Navy  sites. 

September  1 h77-lwaluate  and  rank  Navy  geothermal  sites. 


Self-Sufficiency 
Category  6.2 
NAVFAC 

Adak  Geothermal  Resource  Development 
Ohjcdive 

riiis  task  will  assess  the  potential  of  the  Adak  geothermal  resources  to  provide 
electrical  power  and  space  heating  frrr  Navy  facilities  on  that  island. 

I'l’tiiiiical  Approach 

(ieological  geophysical  field  studies  will  he  conducted  hy  the  LhS.  Cieological  Survey 
(llS(i.S)  to  obtain  a preliminary  assessment  of  the  geothermal  potential.  If  promising,  a 
site  will  he  recommended  for  exploratory  drilling.  An  economic  utilization  study  will  be 
conducted  to  determine  the  merit  of  exploiting  the  resource,  should  one  he  available,  and 
will  he  funded  under  Category 

/ >■  7 976/77  Prom-ss 

Phase  I geophysical  studies  vvere  completed  during  the  summer  of  1976.  Ihe 
geochemical  analysis  of  surface  thermal  waters  revealed  the  possibility  ot  Iluid  tempera- 
tures of  .'00'^  I-  or  better.  The  geophysical  techmciues  employed  included  magnetic, 
graxity.  .uul  self-potential  surveys  as  well  as  audiomagnetotelluric  and  telluric  traverses. 
Residts  were  promising  and  drilling  was  recommended. 

Ph.ise  II  geophysical  work  w.is  cemducted  by  the  L'SfiS  during  the  spring  ol  1977. 
Additional  electrical  potential  work  resulted  in  selection  ol  a drilling  site  in  northern 
Adak.  Ihe  site  is  within  miles  of  the  Navy  facilities  on  .Adak  and.  if  successful,  could 
proviile  both  electric.il  power  aiul  fiuids  lor  heating. 

I conomic  studies  mdic.ited  that  use  ol  geothermal  resources  at  Ailak  would  be  very 
.ittractive.  I ven  at  zero  growth  rate  and  zero  tuel  cost  escalation,  the  system  will  pay  tor 
Itself  in  less  than  S years. 

Planned  Milcxioncs  (C'oni/ilciion  Dates) 

SeiUember  1976  ( omplete  Phase  I geological  studies  at  .Adak. 

June  |977  Ciiniplcte  Phase  II  geological  studies  at  .Adak. 


I 
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Sell'-SuffitieiK-y 
C ategory  (i.2 
NAVI  AC 


Coso  Geothermal  Resource  Development 
Objective 

This  task  is  aimed  at  evaluating  the  results  of  the  USCIS  and  HKDA  geological/ 
geophysieal  studies  at  the  Navy’s  Coso  I hermal  Site. 

Technical  Approach 

Hie  drill  eore  and  data  from  the  HRDA-sponsored  drilling  effort  at  Coso  will  be 
examined  by  NWC.  China  Lake,  to  determine  the  resource’s  charaeleristics  and  the 
geothermal  potential  involved  at  the  site.  This  information  will  be  correlated  with  USCS 
surface  studies  to  provide  further  iiusights  into  both  the  Coso  resource  and  the  accuracy 
ol'  surface  evaluation  methods. 

/•■y  /y76/77  Progress 

The  drill  core  from  the  early  drilling  by  Hattelle  Northwest  Laboratories  and  data 
taken  during  the  drilling  elTort  were  obtained.  A total  ol  16  shallow  (100  meter)  heat 
How  holes  were  drilled  by  Hattelle  before  drilling  the  deep  hole.  Problems  with  the 
Hattelle  drilling  effort  resulted  in  termination  of  the  slim-hole  drilling  at  a depth  ol  1.300 
feet.  1 Kl).\.  using  its  Nevada  Operations  Office,  plans  to  continue  the  drilling  with  a 
full-si/e  rig  during  the  fall  of  1677.  This  task  will  continue  in  support  of  that  effort. 

Planned  Milestones  (Completion  Dates) 

December  1677  Complete  evaluation  of  drilling  data. 


SeltSul'ficienty 
Category  6.2 
NAVhAC 


Geothermal  Legal/Institutional  Study 
Ohjedive 

riiis  study  will  ( 1 ) idcntily  and  explore  the  institutional,  legal,  and  operational 
interlace  considerations  that  exist  in  the  exploration,  development,  and  exploitation  of 
geothermal  resources  on  and  adjacent  to  Navy  property,  and  (2)  provide  guidelines  to  the 
Navy  on  the  use  and  management  of  such  resources. 

Technical  Approach 

.\  number  of  possible  geothermal  development  scenarios  will  be  generated  based  on 
actual  experience  at  Coso.  Adak,  and  Lualualei.  and  on  projections  of  possible  future 
programs.  I'hese  scenarios  will  be  examined  with  respect  to  local,  state,  and  federal 
regulations  and  institutions.  Problems  and  action  options  will  be  identified  and  recom- 
mended courses  of  action  tendered.  A report  will  be  written  to  aid  the  Navy  in 
particular,  and  DOD  in  general,  in  developing  geothermal  resources  on  their  lands. 

TY  1 976177  Profiress 

['he  geothermal  scenarios  have  been  developed,  the  legal  literature  searched,  the  i 

institutions  involved  in  geothermal  development  investigated  with  respect  to  their  roles, 
and  recommended  courses  of  action  developed.  I he  final  report  is  being  prepared.  In 
aiklition.  the  program  has  provided  specific  answers  to  cpiestions  on  development  at  the 
Navy’s  Coso  Thermal  .Area  at  NWC,  as  well  as  on  development  of  resources  on  .Adak  and 

Lualualei.  i 

i 

Planned  Milestones  (Completion  Dates)  \ 

I ebruary  Id77  Identify  and  rank  problems. 

March  Id77  Comluct  legal  search. 

May  ld77  Identify  and  catalog  institutions. 

September  1977  Prepare  final  report. 
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Seir-Sul'ficiency 
Category  (>.2 
NAVI  AC 

Geothermal  Impact  on  Navy  Missions 
Objective 

Ihis  task  is  aimed  at  iclcntilying  and  documenting  the  potential  impact  of  geo- 
thermal  exploration,  development,  and  utili/ation  on  the  basic  missions  of  Navy  shore 
facilities. 

Technical  .1  ttproach 

Basic  Navy  missions  will  be  identitied  and  geothermal  exploration,  development,  and 
iitili/ation  operations  characteri/ed.  Ihese  data  will  subseiiuently  be  used  to  determine 
the  effect  of  geothermal  operations  on  basic  Navy  missions. 

/•■>■  0)7 h 177  Progress 

The  basic  missions  have  been  identified  and  geothermal  operations  characterized. 
I’lanncd  Milestones  I Completion  Dates) 

-lami.iry  Characterize  geothermal  exploration,  development,  and  operations  lor 

power  and  heat. 

March  I**?"?  Identify  impact  of  geothermal  activities  on  typical  operations  at  Navy  bases. 
.Septetnber  C>77  Document  stud>’  results. 


Sclf-SulTiciency 
Caie^ory  (i.2 
NAVFAC 


Geothermal  Corrosion  Studies 
< )hjecti\'c 

The  ohjcctivo  is  to  explore  tlie  eauses  and  nature  ot  eorrosion  ol  eonstruetion 
materials  resultini:  from  eontaet  with  geothermal  lluiils. 

icchnical  . \p/m>acli 

( orrosion  arrays  eonsisting  of  wliole  and  half-seetioned  pipes  of  various  construction 
materials  will  he  exposed  to  a number  ol  geothermal  fluiils.  The  first  tests  will  be  run 
using  near-surface  anil  surtace  geothermal  lluids  at  the  Coso  [hernial  Area.  Later  tests 
will  be  made  using  llunls  Irom  the  deep  well  at  Coso  and  trom  wells  at  specilic  Navy 
locations  such  as  Adak  and  Lualiialei.  .After  exposure  to  these  fluids,  materials  will  be 
metallurgically  examined  and  corrosion  mechanisms  determined. 

/ > /97A/77 /’/•ogM'.vv 

I he  initial  three  corrosion  arrays  have  been  exposeil  to  the  near-surlace  lluids  at 
Coso  for  (i  months.  1 hese  lluids  included  steam  water  mixtures  trom  the  Devil's  Kitchen 
aciil  sullate  eniiroiimcnt,  steam  ott  tJie  Coso  Resort  reservoir,  and  lluids  pumped  Irom 
the  .W.x-lool  depth  at  the  Coso  Resort.  With  the  assistance  of  the  Naval  I’ostgraduate 
School  (Nl’Sl.  Monterey,  materials  have  been  analy/ed  and  a report  on  findings  will  be 
published  shortK.  \rrays  le-eipiipped  with  materials  recommended  by  Nl’S  will  soon  he 
put  on-line,  .\dilitional  arrays  are  planneil  lor  the  Coso  deep  hole  aiul  tor  the  extiloratorv’ 
well  to  be  drilled  at  .\dak. 

Plan  nr  <1  micsioncs  (C'nnipiciinn  Dali’s) 

.l.inuary  l')77  Complete  chemical  and  metallurgical  studies  ot  samples  corroded  last  liscal  j 

>ear  to  determine  corrosion  pri'cesses.  products,  and  rates. 

.lime  l‘C'7  I’lace  new  arravs  on-line  at  Coso  I hernial  .Area. 


ic:4i 


Scll'-Surncicncy 
('.ilCfiurv  6.- 
NAVI  AC 


Preliminary  Analysis  of  Combined 
Solid  and  Liquid  Waste  Processes 


Objedive 


Hk'  olijcctivo  is  to  provide  prelim  inary  ilala  ami  analysis  necessary  lor  design  and 
development  ot  a protv)type  liiiuiil  ami  or  solivl  waste  recycling  system  lor  application  at 
Navy  bases. 

Technical  Approach 

( ombmeil  luiuiil  ami  solivl  waste  processes  can  make  a signilicant  contribution  to 
the  energy  sell-sulTtciency  ol  remote  lorces  and  bases,  and  such  closed-cycle  processes 
would  be  applicable  where  air  pollution  control  tor  conventional  incineration  is  prohibi- 
tive. technologv  survey  indicates  that  wet-air  oxidation  and  anaerobic  digestion  pro- 
cesses. or  a combination  ot  the  two.  are  good  candiilates  to  provide  a net,  ilirect  energy 
output  trv'm  a low-capacity  system.  A vletaileil  analysis  ol  the  net  energy  lecovery 
potential  ol'  slurry  processes  compared  with  that  ol  vlry  (burning  or  decomposition) 
processes  and  the  inherent  requirement  tor  dewatering  anil  or  evaporation  in  the  latter 
will  be  based  on  typical  Navy  liquid  and  solid  waste  compositions.  I he  1 KDA  Ottice  ot 
the  Assistant  Administialor  lor  Conservation  (.\(  ) is  lumling  a >0-  to  lOO-ton-per-day 
anaerobic  ilmestion  plant.  I his  piooi-ot-coiicept  plant  tor  sewage  sludge  anil  light-liactii'n 
municipal  waste,  together  vvith  other  1 Kl).\-sponsoreil  RiNl)  on  metluine  generation  iinil 
bioconversion,  shoulil  proviile  valuable  ilata.  1 RD.A  s inimary  interest  is  to  scale  up  to 
numieipal  and  Luge  industrial  applieations;  most  Navy  applications  would  require  scaling 
down  from  the  si/e  ol  1 RDA's  prool-ol-concept  digester. 

/■'>  / 976/77  Progress 

Inlormation  on  vvet-aii  oxidation  and  anaerobic  digestion  processes  was  acquired 
Iroin  /IMI’RO.  Inc  . and  I KO.A.  res[icc((vc(y . I he  technology  survey  mdieales  that 
wet-air  oxidation,  an.ierobic  digestion,  or  a combination  ol  the  two  are  good  candidates 
to  provide  a net.  direct-energy  output  Iroin  .i  low -capacity  system.  Data  were  obtained  on 
a e.isoline  process  that  may  use  sewage  sludge  ol  proper  solids  concentratii'ii.  M.inulac- 
turers  ol  ilewatering  I liters  were  also  contacted. 

A technical  inemoraiiilum  on  the  technology  survey  was  written. 

(1  1,  is  investigating  low  technology,  low  capital  concepts  lor  retrolitting  Navy 
waste-treatment  plants  to  produce  methane.  Data  are  being  obtained  on  Navy  waste- 
Ireatment  plants  and  on  energy -recovery  processes  involving  sludges  or  slurries.  Additional 
data  were  assembled  on  the  potential  I'or  using  an  an.ierobic  digestion  process  that 
proiluces  synthetic  gasoline. 


Preliminary  economic  analysis  tor  Navy-size  (serving  10,000  to  15,000  people) 
wet-air  oxidation  or  anaerobic  digestion  plants  indicates  liigldy  improbable  payolT.  How- 
ever, ZIMPRO  is  working  on  multi-fueled  wet-air  oxidation  plants  using  coal  as  well  as 
liquid  and  solid  wastes. 

Planned  Milestones  (Completion  Dates) 

April  1477  1 valuate  Navy  plants  for  retrofit  to  methane  production. 

September  1477-Monitor  work  by  others  and  prepare  a technical  memorandum  on  l-\’ 
1477  work. 

May  1478  Perform  comparative  analysis  of  theoretical  and  practical  energy  recovery 
etticiencies  of  liquid/slurry  processes  and  processes  involving  dewatering  or  drying. 
September  1478  .Analyze  costs  of  alternative  systems  (b>'  contract). 
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Sell-SutTicieiicy 
Category  6.2 
NAVKAC 

Small-Scale  Densified  RDF  Process  Equipment 
Ohjectivc 

llic  ohjoctive  is  to  (.letermine  the  paianieters  desirable  in  densilied  RDI-  lor  direct 
thermal  euiiversion  to  energy  in  small  packaged  units. 

Technical  Approach 

Past  work  in  refuse  densification  at  Cl  L has  dealt  primarily  with  feasibility  and 
processing  techniques  for  stability,  transportability,  and  disposability,  including  the 
option  of  direct  ocean  disposal. 

I nergy  program  eftort  will  involve  handling  and  comparative  burning  tests  ot  various 
densified  RDI  s.  as  well  as  of  other  forms  of  processed  and  unprocessed  RDP,  to 
determine  the  parameters  desirable  in  a densilied  RDI  lor  many  packaged  incinerators. 
Reprocessing  dcnsifieil  Rl)!'  for  use  in  combined  lii|uid  aiul  solid  waste  proce.s.ses  may  be 
investigated,  depemling  on  which  combined  processes  are  determined  most  suitable  lor 
Navy  use.  Other  sources  of  funding  <'■  h as  1 RD.A  (.AO  will  he  investigated  to  hasten 
completion  of  this  product,  or  it>,  potential  transition  to  Category  (^J|bA  lunding. 

T V 1^)76177  Trofircss 

Hie  U.S.  Army  Civil  1 ngineermg  Resource  Laboratory  was  given  a work  reipiest  to 
investigate  .sources  of  RDI  s and  problems  associated  with  small-scale  combustion  ol  RDI 
for  direct  tbermal  conversion.  Hardware  reciuirements  and  possible  sources  ol  RDI  s lor 
small-scale  combustion  tests  in  a packageil  incinerator  were  identilied.  A test  plan  is  being 
developed. 

I’lanned  Milestones  (Coniplclion  Dates) 

May  H)77  Develop  test  plan  for  burning  experiments  with  various  RDI  s. 

July  ld7S  Procure  support  equipment  and  conduct  comparative  burning  tests  with 
various  refuse  fuels. 

September  D)7h  Develop  prototype  vlesign  criteria  for  operational  scale  testing  ol  densi- 
fied RDI-  processing. 
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Conversion  of  Solid  Waste  to  Gasoline 
Objective 

The  ohjective  is  to  develop  aiul  demonstrate  the  teehnolog>  needed  to  pnnliiee 
petroleum-like  produets  (principally  hiiih  octane  easolinel  Irom  the  organic  traction  ot 
trash  ami  to  iiuantilV  the  gasoline  yield  and  energv  elTiciency . 

ievhnical  Approach 

I he  method  to  be  demonstrated  and  iiuantitied  will  use  a three-step  process;  (1) 
liyrolysis  to  produce  olelms.  (2)  puriricaiion  of  pyrolysis  gases  to  concentrate  olefins,  and 
(.^)  polymeri/.ation  cil  olelins  to  gasoline.  K.ivv  municipal  solid  waste  will  he  separated 
into  organic  aiul  inorganic  pioces\  streams  using  techniques  now  in  lull-scale  devehip- 
ment.  The  organic  fraction  will  he  pyroly/ed  to  form  gaseous  hydrocarhons  suitable  lor 
purification  and  polymeri/ation  to  high  octane  gasoline,  by-product  gases  and  char  will 
he  used  to  supply  the  process  energy. 

/•  > IV7(>/77  rroaress 

.\s  ol  M.irch  ld77.  selective  pyrolysis  of  organic  waste  to  olefins  had  been  success- 
fully ilemonstratev’.  Ibis  pyrolysis  has  yi  ’ldeil  a 2.^  percent  by  weight  conversion  on  a 
drv . ash-free  basis  (.^0  percent  energy  conversion).  I’ure  ethylene  (the  predominant  olelini 
has  been  reacted  ( poly  ineri/ed ) to  form  a synthetic  crude  oil  containing  h()  percent 
gasoline  having  a nonleaileil  motor  octane  of  ‘H).  Preliminary  economic  evaluations  have 
mdicateil  th.it.  using  military  economic  rationale,  a I OO-lon-per-day  plant  vvouki  be 
eeonomically  attractive  at  gasoline  prices  .ibove  SO. 42  per  gallon.  Additional  bench-scale 
process  development  work  is  m progress,  but  no  significant  technical  problems  are 
anticipated. 

I’laiined  Milestones  (Completion  Dates) 

I ^ 1‘>7<S  1 stablish  sc.ile-up  p.irameters  and  follow  through  scale-up. 
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(';ilc[:iiiy  (>.2 
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Site  Characteristics 
OhjcciiiT 

11)0  ohjootivo  IS  to  assoniLilo  oiiort;y-ivkitod  oiiviroiinionlally  dorivoil  data  lor  Navy 
hasos  loi  iiso  by  rosoaroliors  aiiil  plaiinors  in  tlio  onorjiy  area. 

rt'cliniail  I i>pn>ach 

I n\ ironnionlal  and  rosonroo  data  availalilo  rix)in  sonroos  siioli  as  tlio  I nvironinonlal 
Data  SorMoo  ol  tlio  National  Oooanio  and  Alniosphorio  Administration  iNOAA)  and 
rS(iS  will  bo  analy/od  and  siipplomonlod  by  moasnromonts  takon  at  Navy  sitos  wlioro 
data  liavo  not  boon  takon  pioviously.  Ihoro  is  an  absonoo  of  solar  (insolation)  data  at 
nnmoroiis  Na\\  basos  and  a history  ol  pyranomotor  oalibration  (irobloms  oxists  that 
ioi|inros  oaiolul  anabsis  ol  OMstmo  data  anti  collootion  of  now  ilata.  Sinoo  wind  spood  is 
tiitioally  dopoiitloiit  on  torram.  a oroat  doal  ol  on-silo  moasuromont  of  wind  data  will  bo 
loiitnioil  t)\or  aiiil  aboto  looal  woathor  station  rooorils.  VVasto  matorial  proportios  anil 
pituliutiDii  latos  hato  imt  boon  availablo  lor  Na\y  basos  in  onough  ilotail  to  ovaluato  tho 
bt  iiolits  ,i|  M>liil  oi  lu|nul  wasto  onorgv  oon\orsit)n.  Solal  wasto  ilata  acquisition  will  bo 
votnilmaiod  with  tho  N \\  I \(  solid  waste  onorgv  RDT&l  program  (^’l'  57-57 1 -dib) ). 
(loniluimal  data  aio  bomg  oollootod  as  part  of  tho  aolivitios  in  tho  "Navy  tioothormal 
Site  \^sl■^^■llonI 

/ ) 77  /VdoriwN 

\ putontiallv  usoliil  rolationship  botwoon  heating  and  cooling  dogroo-dtiys  and 
Jimato  was  dotoimmod.  (looanio  or  maritimo  olimalos  have  significantly  lower  heating 
and  looling  di  gioo-ikiy  s.  In  those  ohmatos,  ambionl  air  tomporaturos  are  dotorminod 
almost  oxilusivolv  In  the  nearby  oi  surrounding  oooanio  water  mass.  Those  oomlitions 
prevail  ,ii  island  and  windward  side  coastal  locations.  Inland  and  loovvard  continental 
tompoiato  locations  tend  to  have  both  higher  heating  and  cooling  dogroo-days.  With  this 
relationship,  it  should  bo  possible  to  estimate  missing  cooling  dogroo-tlays,  given  location 
anil  heating  dogroo-day  data.  I ho  relationship  might  also  bo  usoil  for  classifying  locations 
tor  energy  demand  as  a tunction  ol  olimato  and  or  latitude. 

I III  Sol.n  Heating  and  Cooling  Demonstration  Act  survey  of  family  housing  was 
V '.iiiidid  liom  I’  to  121  family  housing  units. 

An  energy  engineering  data  bank  is  being  planned.  I he  immediate  need  is  for  ready 
access  by  (1  1 to  the  available  data  on  site  charaeterislics. 

'he  I nergy  Data  Mobile  Laboratory  (I  DML)  has  been  acquired,  cheeked  out,  and 
partially  equipped.  Thins  tor  modifying  the  I DM1.  to  include  instrumentation  for  this 
proiect  have  been  made. 
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An  operational  te^t  of  tlie  weather  measure  Model  2(.)-<'III)  tower  and  trailer  has 
been  made.  It  is  pcissihle  Tor  one  man  to  go  through  the  complete  erection  and  retraction 
cycle  of'  the  solar  and  meteoia)logical  instrument  bearing  tower  in  only  si,\  minutes.  The 
necessary  guy  wire  stringing  was  not  includetl  in  this  test. 

.■\  trip  to  CenteiAille  Ueach.  California,  by  way  of  I’alo  Alto  and  I'reasure  Island  was 
made  by  the  ld)ML  as  a simultaneous  .shakedown  cruise,  check  on  instrumentation  to  be 
delivered,  survey  of  the  first  test  site,  and  safe  pick-up  of  solar  and  meteorological 
instrumentation  that  had  been  installed  at  Centerville  Heaeh  on  another  project  and  that 
now  belongs  to  this  project. 

Operational  tests  of  the  solar  and  meteorological  eciuipment  were  performed  at 
Centerville  beach.  Port  llueneme.  and  San  Nicolas  Island,  California. 

Calibrations  and  recalibrations  of  the  Rho  Sigma  photovoltaic  pyranometers  were 
made  by  the  manufacturer. 

The  project  investigators  represented  the  Navy  I nergy  Program  at  a working  meeting 
on  Solar  R.idiation  Measurements  at  Ml  R.ADCOM.  I t.  belvoir.  V'irginia.  22  and  23  March 
1977.  Ml  K.AIKOM  is  the  lead  laboratory  for  1)01)  solar  (photovoltaic)  projects. 

A cell  energy  program  is  being  developed  in  long-term  coordination  with  I RDA  and 
NO.A.A.  Solar  and  meteorological  instrumentation  necessary  for  the  35  tentative  DOD- 
wide  sites  will  be  delermincil.  I rom  their  project  experience.  Cl  L proposed  an  instru- 
mentaticm  system  that  could  save  at  least  h.ilf  of  the  original  estimatcil  cost  for  the  1)01) 
site  measurements. 

I)eci(ihering  of  six,  nine-track,  high  density,  computer  data  tapes  obtainetl  from  the 
N.ivy  det.ichment  at  the  National  Climatic  Center  at  Asheville,  North  Carolina,  has 
commenced.  I hese  tapes  contain  ilctailed  lOY  (International  (ieophysical  Year)  meteoro- 
logical data  for  (>()  key  Navy  sites  ami  is  considered  to  be  good  data  for  basic  long-term 
ap[iraisals. 

The  usual  data  compilation  assistance  was  provided  to  the  Cl  L energy  staff. 

IHanncd  Milesloiics  (Completion  Pales) 

Continuing  Acciiiire.  analyze,  ami  reduce  solar,  wind,  and  other  energy-related  meteoro- 
logical liata.  Report  annually.  ( 

Continuing  Accjuire  and  analyze  waste  material  production  and  property  data.  Report  ' 

annually.  ; 

Continuing  .Survey  and  assess  ocean  and  gei'thermal  resource  data  with  regard  to  Navy  1 

base  utilization.  Report  annually.  j 

lanuary  1977  Plan,  design,  and  procure  ecpiipment  and  instrumentation  lor  the  field  1 

measurement  of  energy-relatetl  meteorological  data. 

.September  1 977  Measure  energy-related  meteorological  data  at  twi>  bases  during  one 
3-month  perioil  at  each  site. 
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SeU-SutTicieiicy 
Category  ().2 
NAVIAC 


Evaluation  of  New  Coal  Technologies 
Objective 

Hie  ohjeetivc  is  to  provide  leeominendations  on  the  applieahility  of  new  eoal 
leehnologies  for  Navy  faeililies, 

I'eehiiical  Approach 

New  leelinology  demonstrations  will  be  evaluated  to  enable  the  Navy  to  take 
advantage  ol  new  eoal  systems  as  soon  as  practicable.  The  1 KDA  fluidi/.ed-bed  boiler 
demonstration  will  be  monitored  by  the  Imergy  Program  Office  to  provide  the  technical 
support  needed  to  incorporate  the  boiler  into  the  Navy  system  if  the  demonstration  is 
successful.  I'he  applicability  ol  new  developments  in  coal  liquelaction  to  provide 
petroleum-like  fuels  for  the  Navy  will  also  be  monitored. 

1 mission  reiluction  techniques  for  particulates,  sulfur  o.xides,  and  nitrogen  oxides 
will  be  investigated.  New  developments  in  coal  beneficiation  technology,  iirimarily  the 
removal  of  pyritic  sulfur,  appear  particularly  attractive  for  industrial-sized  boiler  applica- 
tions. Accordingly,  the  energy  program  will  support  part  of  the  magnetic  separation  of 
pyritic  sulfur  investigation  m progress  at  the  Naval  Ordnance  Station  in  Indian  Head, 
.Maryland. 

I Y 0)76177  rrof-ress 

The  contract  tor  the  I KDA  fluidi/.ed-bed  boiler  demonstration  at  the  (Ireat  Lakes 
Naval  Iraining  Center  site  was  awarded  to  Combustion  laigineering  in  July  DJ7b.  The 
State  of  Illinois  and  I P.A  are  also  participating. 

CLL  investigated  several  projects  involving  new  developments  in  coal  beneficiation 
technology,  primarily  the  removal  of  pyritic  sulfur.  Ihese  projects  included  a demonstra- 
tion ot  magnetic  separation  of  pyritic  sulfur  and  thermal  separation  ol  organic  sulfur 
(tieorgia  Power  ( ompany  aiul  II. OK  Power  Company),  demonstration  of  the  Meyers 
process  for  leaching  organic  and  pyritic  sulfur  (Hattelle  Northwest).  CTiL  also  contacted 
(ienerai  Motors  about  its  double-alkali  scrubber  at  Parma,  Ohio. 

Cl  L continued  its  study  of  retrofit  lluidized-bed  boiler  applications. 

I'lantted  Milestones  (Completion  Dates) 

September  IdSI  Support  pyrite  removal  investigation  at  the  Naval  Ordnance  Station, 
Indian  Head. 

Continuing  Contract  for  coal  resources  and  nuidized-bed  technical  consultation.  Renew 
as  reipiired. 

( ontmumg  Sup(vort  1 KDA  nuidiz.ed-bed  boiler  demonstration. 


H-:4« 


ENERGY  SELF-SUFFICIENCY 
ADVANCED  DEVELOPMENT  (6.3) 
NAVFAC 
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NAVAIR  (6.4)  — NAVFAC 

NAVFAC  (6.4)  I — NAVSEA 


4.3  ADVANCED  DEVELOPMENT  (6.3) 


4.3.1  NAVFAC 
Shore  Facilities 
Energy  Self-Sufficiency 
P.E.  63724N 
Z0840 

Introduction 

I xpk'ratory  level  ellorts  may  show  that  various  degrees  of  ilesigii  modifieation  are 
needed  tor  Navy  application  ol  some  energy  technologies  ami  or  eciuipment  belbre 
starting  a lull-seale  demonstration  at  a Navy  site.  I his  may  involve  sealing  down  reciuire- 
ments.  uniciue  site  and  or  emiipment  eharaeteristies  reijuirements,  or  improvements  in  the 
state-ol-the-art.  Prototype  design  studies  eoneurrent  with  eeonomie  analysis  and  limited 
tiekl  testing  will  turnish  the  data  retiuired  to  decide  it  a particular  system  is  practical  lor 
Navy  application  where  reduced  dependence  on  conventional  fuel  supplies  is  needed. 
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Stfll-SuirKicncy 
Category  (i.3 
NAVI- AC 


Applicability  of  a Photovoltaic  System 
Ohjcdive 

f ile  objective  is  to  ileinonstrate  the  applicability  of  a photovoltaic  system  at  an 
aelvaiicerl  Navy  base. 

Technical  Approach 

Ciirrently  available  eciuipment  selected  on  the  basis  ol  data  and  inlorniation  gathered 
under  exploratory  development  will  be  built  and  demonstrated  at  an  advanced  base. 


T'Y  1 976177  Progress 

Ihe  project  will  begin  in  l Y 
Planned  Milestones  (Completion  Dates i 
I Y'  ld7‘t  Demonstrate  photovoltaic  sy  stem. 
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Sell-Sun  icicncy 
Category  6.3 
NAVFAC 

Preliminary  Design  of  a Solar  Desalination  System 
Ohjedive 

I NAVI- AC  is  preparing  a preliminary  rlesign  for  a full-seale  solar  desalination  plant. 

Technical  Approach 

j Hie  system  will  be  designed  based  on  feasibility  studies  and  analysis  under  explora- 

tory ilevelopment  work. 

T'Y  1^76177  Proftress 

Hie  projeet  will  begin  in  l A'  in7(S. 

Planned  Milestones  ! Completion  Dates) 

September  in7,S  Prepare  preliminary  design  for  a full-seale  solar  desalination  plant. 
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Self-Surriciency 
Category  (i3 
NAVI  AC 


Advanced  HVAC  System  Testing— Solar- 
Augmented  Heat  Pump  (SAHP) 

Objective 


Hto  ohjoctivc  is  to  investigate  tlie  feasibility  and  advantages  ol  using  SAHP  in  llVAf 
applieat ions.  If  eeononiieal  systems  ean  he  identilied.  a test  unit  will  he  designed  and 
testerl  in  the  ,AITM  If. 

I'eclinical  Approach 

I he  SAHP  projeet  involves  investigation  and  devehtpment  of  a eoneept  that  eonsists 
ot  a heat  pump  assisted  hy  et>lleeted  solai  energy  for  heating  ami  nighttime  radiation  for 
eoohng.  I he  ohjeet  of  this  effort  w ill  he  to  determine  the  best  arrangement  and  si/e  ol 
eoniponents  m the  svstem.  Onee  this  inlormation  has  been  (.letermmed,  an  experimental 
svstem  will  he  built  and  tested  to  verily  the  results.  demonstration  will  follow  to 
transler  the  knowledge  gained  to  the  field  aelivilies. 

/ > /V76/77  Pros-ress 

Mueh  woik  luo  been  done  over  the  past  .'0  years  by  iiuliv iduals.  Currently  . 1 KD.A's 
Offiee  of  (.  onservation  ami  the  1 leelrie  Power  Keseaixh  Institute  are  pursuing  this 
eoneept.  (ienerally.  the  systems  tested  have  raiserl  the  seasonal  perlormaiise  laelor.  whieh 
Is  a seasonal  eoelfieienl  ol  perlormanee  term  anvl  therelore  a measure  ol  energy  savings. 
Cominiter  simulations  of  alteinalive  systems  have  been  eompletevl.  as  well  as  the  linal 
vlesign  of  the  system  li'  be  installed  in  the  \l  I IP. 

Planned  Milestones  I t 'oinpleiion  Oates) 

\lareh  ld7,s  Design  and  install  the  experimental  SAHP  system  in  the  ,\l  U’l'P. 

September  l')7S  Prepare  eonirael  doetimentalion  tor  the  ilemonstration  of  the  design 
prineiples  of  efiieient  operation  ol  air  eonditioning  equipment  at  part  load  m new 
and  existing  applieations. 

September  ld7d  lest  possible  eonliguralions  ami  operating  modes  of  eoneepts  tor 
retrofit  S.AHI’  systems  in  the  .AIT  1 If.  Prepare  teehnieal  memorandum  for  distribu- 
tion on  1 A 1 d7.S  results. 


Self-Sufficiency 
Category  6.3 
NAVFAC 


Demonstration  of  Energy  Storage  Techniques 
Objective 

Hie  objective  is  to  demonstrate  storage  techniciues  and  to  integrate  storage  systems 
witli  local  energy  sources  such  as  solar  and  wind  energy. 

technical  Approach 

Based  on  evaluations  resulting  from  exploratory  development  work,  storage  systems 
will  be  selected  for  fabrication  and  installation  at  Navy  sites  where  exploitation  of  solar 
and  wind  energy  is  planned. 

l'\  I't7bj77  Proaress 

riiis  project  will  begin  in  1-^'  ld7X. 

Planned  Milestones  (Completion  Dates) 

June  Id78  Monitor  cor.tract  of  chemical  storage. 

.September  ld7X  Publish  contractor's  report. 


B-:55 


Self-SulTiciency 
Category  6.3 
NAVIAC 


Demonstration  of  Solar  Air-Turbine  Generator 


Ohjeciivc 


Ihe  objective  is  to  rlesign.  construct,  and  test  a solar  air-turbine  generator  for 
application  at  ,idvanced  Navy  bases. 

I'eclinical  Approach 

Prototype  design  ol'  the  solar  air-turbine  generator  will  have  been  completed  under 
the  exploratory  development  program,  l abrication  and  testing  of  the  generator  will  be  by 
contract. 

/•■>  /V76/77  /’roarcss 

Hus  project  will  begin  in  1 Id78. 

Planned  Milestones  (Conipleiion  Dales) 

May  l‘)7‘)  Contract  for  design  ami  fabrication  ol  prototype. 

September  l‘>7d  Conduci  acceptance  and  check-out  tests  on  C'lotoiype  solar-electric 
turbine  generator  unit. 

September  CtSO  Contract  tor  periodic  deliverv  ot  additional  solar-electric  turbine  genera- 
tor site  for  testing. 

March  I ‘>81  Conduct  performance  tests  on  units  at  selected  sites. 

September  I ‘>83  Perform  tests  on  parallel  connected  units  at  central  solar-electric  test 
site. 

.September  I ‘>84  Prepare  spccificatiims  lor  production  ol  N.i\y  solar-electric  turbine 
generator  systems. 


B-:56 
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SeU-SulTiciency 
( aiegory  (i.3 
NAVI  AC 

Alternate  HVAC  Systems  Testing 
Ohjeclitr 

I he  ohjeetive  is  tn  vlonioiistrutc  alternate  lIVCAC  systems. 

I'ecliiiical  Approach 
/■'Y  I‘^)7til77  /‘ro^ress 

Tliis  projeet  will  begin  in  I 't'  IVTS. 
naniii’d  Milestones  (Completion  Dates) 

Septemhei  IV78  Prepare  ei'iUraet  doeuinentation  tor  the  demonstration  of  the  design 
prmeiples  of  elTieient  operation  of  •dr  conditioning  eiiuipment  at  iiart  load  in  new 
and  existing  applications. 

March  ldiS2  Demonstrate  the  design  principles  of  efficient  operation  of  air  conditioning 
systems  at  part  load  in  new  and  existing  applications. 


|{-:.'i7 


ScU-SurricieiKy 

( ategory 
NAVI  A( 


Testing  of  5-  to  10-kw  Capacity  Wind 
Generators  to  Supply  Power  for  Buildings 

(ihjcclire 

riie  ohjcclivo  is  to  develop  additit)nal  hardware  lor  eonverling  wind  energy  to  either 
heat  tor  huildings  or  to  (i(J  11/  eonstant  voltage  eleetrieity. 

Technical  Appniacli 

A winil  generator  comprised  ol  either  one  10-kw  unit  or  three  3-kw  units  will  he 
selected  and  installed  at  the  Al  I I U for  ilemonstration.  Power  conditioning  will  he 
designed  based  on  results  of  tests  ot  a 5-kw  generator,  ami  adilitional  hardware  will  he 
ilevelopcil  tor  converting  wind  energv  to: 

• Heat  water  lor  the  heat  storage  tank  using  an  immersion-type  electric  heater. 

• Operate  a fan  lor  attic  ventilation. 

• Illuminate  huildings. 

• Operate  compressors,  heat  pumps,  water  pumps,  ami  eleetrie  motors. 

• Operate  kitchen  appliances  such  as  conventional  or  microwave  o\ens. 

• Operate  other  miscellaneous  loads. 

In  viddition.  a site  will  he  selected  from  the  list  of  1 I candidate  sites  based  on  the 
\\V(  study  for  a 4-year  field  demonstrat.on. 

/ > /V76/77  Tnifircss 

This  proiect  will  begin  in  I 't  |V7,s. 

Ttunned  Milcsioncs  (C  oniplction  Dates) 

December  l‘)77  Design  and  procuie  power  conditioning  for  lO-kw  plant  at  the  ,M  L' 1 If 
silo. 

December  1477  Select  four  demonstration  sites  lor  the  10-kw  wind  generators  from  the 
list  ol  I I candidate  sites  based  on  NWC  study. 

September  14X0  lest  l-kw  aiul  10-kw  wind  power  plants  at  the  A1  H I If  site. 

April  I47X  Install  and  conduct  check-out  test  on  the  power  conditioning  ei|uipment  tor 
the  10-kw  plant  at  the  Al  L 1 If  site. 

April  147X  IVilorm  design  modification  on  the  l-kw  wind  turbines  to  operate  refrigera- 
tion ty  pe  ail  conditioners  for  building  environmental  control. 

I 147X  ( (induct  lield  demonstration  at  NWC.  China  lake. 

lime  147X  Prepare  statement  of  wink  tor  the  development  of  a 10-kw  verti  -al  axis 
wind-drisen  heat  and  elecirii'  generator. 


If-:5X 
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October  U)78  Award  contract  for  the  development  of  the  10-kw  beat  and  electric 
generator  (estimated  aw'ard  date  is  August  l‘^(78). 

March  l^)7d  Select  and  prepare  a site  for  the  field  demonstration  of  the  lO-kw-  generator. 
April  1080- lest  the  10-kw  generator  for  1-year  field  demonstration. 

September  1080 -Analyze  data  from  the  10-kw  unit  field  demonstration. 


Scll-Sull'icicncy 

('atCi:oiy  (>.3 

NAVI  A( 


Application  of  ERDA-Developed 
lOO  kw  Wind  Generators 

Object  ivc 

riio  objective  is  to  detemiine  tlie  applicability  ot  I KDA-developed  i(K)-k\\  wind 
generators  tor  bulk  power  supply  at  Navy  bases,  through  deterinination  ol  cost  and 
perl'ormanee  data. 

iechnical  A/tproacIi 

I ollinving  site  selection  under  the  e.\ploratory  development  program,  a l(K)-kw  unit 
will  be  procured  and  integrated  with  the  base  grid  for  a e-year  period  ot  tests  and 
evaluation.  Data  eolleeted  will  include  pertormanee  ol  the  unit,  ineluiling  mamtenaiKC 
costs  and  cost  id  energy  generation.  I \perience  obtained  through  operation  ol  tlie 
lOO-kw  unit  will  be  used  lor  site  selection,  installation,  and  testing  of  a NASA  I KDA 
l..sl)()-kw  wind  generator  system  at  a Navy  base. 

/ > /V76/77  I’n litre ss 

I'his  pri'jecl  will  begin  in  lA  l‘>7d. 

I’luiined  Milesiiines  (C  otupletiiiti  Dales) 

( onlmuing  follow  the  ilevelopment  ol  the  100-  to  I..s00-kw  N.\.S.\  I RDA  wind 
generators. 

November  l‘)77  Conduct  an  investigation  to  determine  the  locations  for  field  weather 
measurements. 

.September  I ‘>78  InAall  weather  measuring  equipment  at  various  locations  and  co'l -ct 
measurements 

.lanuary  Idtq  .Analyze  field  data  to  select  the  best  site  for  the  100-  to  700-kw  field 
demonstration. 

March  |d7h  I’repare  contract  schedule  to  procure  and  install  the  100-  to  200-kw  wind 
generator  at  a selected  base  lor  a .t-year  lest  and  evaluation  project  (estimated  award 
date  IS  .lune  1078). 

December  1070  Install  100-  to  200-kw  wind  generator  at  selected  base  (by  contract). 
September  1082  lest  100-  to  :00  kw  wind  generator. 


ic:(i0 


SclI-SulTiciency 
Category 
NAVI  AC 


Adak  Geothermal  Resource  Development 
Ohjevtirf 

Ihis  task  will  rurlhor  assess  the  potential  ot  the  Adak  geothermal  resoitrees  to 
provide  eleetrieal  power  and  space  hetiting  I'or  Navy  laeilities  on  that  island. 

I'ccliniail  {pprocwlt 

Itased  on  results  and  analysis  ol  field  sttidies  and  e.xploratory  development,  an 
evpioratory  well  will  he  ilrilleil  to  verily  the  resoiiree  anil  eharaeteri/.e  the  associated 
Hinds. 

/■')  /V7t)/77  I’rofirrss 

1 he  drilling  was  initiated  during  the  summer  ol  l‘)77. 

I'ltiiinctl  M Hi- si  ones  I C'omplciion  Dales) 

Seplciubcr  i^>77  Dnl)  evpior.iiory  well. 


H-:h  I 


SclI'-SiilTicieiKy 
( ategoiy  (>.3 
NAVf  A( 


Investigation  of  Geothermal  Sites 
Objective 

riie  ohjoctivo  is  to  cwikiato  the  potoiitial  ot  geothcrnial  deposits  at  Navy  laeilities. 
Teebiiieal  Ipitniaeli 

based  on  evaluations  of  the  worldwide  survey  of  Navy  bases  l().2  riinding).  sites  that 
appear  to  have  the  most  promising  geothermal  assets  will  be  evaluated  in  more  detail. 
Snrtaee  geophysieal,  geoehemieal,  ami  geologieal  studies  will  be  eondiieted  to  better  assess 
a given  loeation's  geothermal  potential.  If  promising,  areas  for  e.sphtratory  drilling  will  be 
identilied.  1 eonomie  utili/ation  stuvlies  will  also  be  eondueted  during  the  first  phase  to 
determine  it  geothermal  development  of  a site  in  support  of  the  Navy  mission  is 

eeonomieallv  sound  when  eomiiarevl  with  other  energy  options.  If  both  the  surfaee 
geology  atid  eeonomie  study  prove  favorable,  the  ne,\t  step  will  be  exploratory  drilling  to 
prove  geothermal  potenti.d  and  eharaeteri/e  the  geothermal  Iluids  involved.  The  end 
result  will  be  a full  assessment  ol  Navy  geothermal  areas  and  utili/ation. 

/ >’  / ‘>76/77  Proftress 

live  lirst  tentative  site  seleetion  lesulteil  Irom  a proposal  by  a private  eompany  to 

drill  at  l.ualualei  on  Oahu,  Hawaii,  ihev  proposed  to  drill  at  their  expense  and.  it 

sueeessliil.  ilevelop  the  area  and  sell  power  to  the  Navy.  .As  of  Mareh  l‘)77.  the 

possibility  of  doing  this  is  still  being  exammeil  by  the  Navy  and  NVVC  is  providing 
geologieal  assessments  and  .issistanee  to  determine  the  legal  diffieulties  as  well  as  the 
environmental  aral  legal  et'feets.  Should  the  program  move  aheail.  NWC  will  preivide 
teehnieal  assistance. 

Planned  Milestones  ICoinpletioti  Dates) 

I l‘>7.S  Coiuluet  Phase  I geologieal  studies  of  l.ualualei. 
lA'  l‘>7‘)  Coiuluet  utili/ation  and  economies  stmly  of  l.ualualei. 

I A'  Id7‘)  Coiuluet  Phase  II  geologieal  stiulies  of  Lualualei. 

I A 19X0  Drill  exploratory  slim-hole  well  at  l.u.ilualei. 


Selt'-SutTicieiicy 
C’alcgory  6..? 
NAVFAC 


Demonstration  of  Packaged  Heat-Recovery  Incinerator 
Objective 

riie  ohjcctivc  is  to  demonstrate  applicability  of  packaged  incinerator  systems  for 
Navy  bases. 

Technical  .1  pproach 

Initial  tests  with  improcesseil  waste  fuel  are  expected  to  liemonstrate  that  nearly  50 
percent  of  total  life-cycle  costs  to  the  Navy  are  attributable  to  nonautomated  operator 
labor.  Additional  preliminary  tests  with  prepared  KDl'  will  define  parameters  and  com- 
ponents needed  for  remotely  monitored  operation,  1 he  demonstration  prototype  will  be 
upgraded  for  automation  in  lA'  l‘)7d.  and  operational  testing  through  lA'  l‘)80  will 
precisely  define  the  costs  and  effectiveness  of  the  system  in  numerous  operating  modes. 
Colocation  of  this  demonstration  prototype  with  a solid  waste  program  transfer, 
processing  prototype  is  planned  for  mutual  support.  The  f nvironmental  Protection 
■Agency's  Office  of  .Solid  Waste  Management  (1  PA.  OSV\  M I has  conducted  tests  of  a few 
hours  duration  on  several  packaged,  controllcd-air-type  incinerators.  1 hese  tests  have 
indicated  acceptable  burning  cainicities  and  stack  emissions,  f I’.A's  interest  is  primarily  for 
municipal  apjrlications.  which  generally  wouki  not  involve  continuous  operation  and 
which  may  also  ik)I  reiiuire  heat  recovery  . 

T V /V7A/77  rm^ress 

fills  project  will  begin  m lA’  C)7S. 

Thinned  Mileslnnes  (Coni/ileiion  Dates) 

September  l‘)7<S  Procure  aiul  install  components  of  basic  demonstration  prototype. 

March  l‘t7‘)  Perform  initial  tests  to  determine  parameters  for  full  automation. 

August  CI7‘)  Design  anil  install  components  for  storage  and  auto  loading  of  KDf  . 
.September  I'tSO  Complete  testing  and  demonstration  for  comparative  evaluation  of 
various  operating  modes,  including  different  RDI  s and  report  results. 


Self-SulTiciency 
CategDry  ().3 
NAVI  AC 


Design  and  Demonstration  of  Combined  Liquid 
and  Solid  Waste  Processes 

Ohjeciivi’ 

llio  objective  is  to  deinonstrate  a small  prototype  system  lor  recycling  combinations 
of  solid  and  liciuid  wastes  to  energy. 

Technical  Xiiproach 

Analysis  of  data  resulting  Irom  exploratory  development  work,  as  well  as  results  of 
I RD.A’s  R&l)  planned  for  an  anaerobic  digestion  plant,  will  allow  advanced  development 
of  a prototyi'e  liquitl  or  solid  processing  system  scaled  for  application  at  Navy  shore 
facilities.  Design  and  construction  of  a demonstration  prototvpe  will  be  contracted  and 
scheduled  for  completion  in  lA'  System  shakedown  testing,  any  needed  modifica- 

tions. and  final  testing  and  documentation  r)f  results  will  be  completed  during  I'Y 
I ‘)S()-X  I . 

/•  >'  / 976/ 77  1‘roarcss 

l itis  project  will  begin  in  l A'  ld7Q. 

Tlatincd  Milestones  (Completion  Dates  I 

.April  l‘>7‘>  Develop  design  and  cost  estimate  for  prototype  system  (by  contract). 

.August  D)iSO  Select  ailvanceil  development  site  and  construct  prototype. 

September  I ‘>82  lest  prototyjie  and  report  results  and  recommendations. 
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Soll-Siilticiencv 
C atetiorv 
SAVI  A( 


Small-Scale  Densified  RDF  Process 
Equipment  Testing 

Ohjeciivc 

\ \\  I At  is  oblamins;  data  on  an  KDI  syslcm  o|Hralmy  will)  a winahlc  waste 
si  ream  and  produemv:  sanoiis  KDI  s. 

iechnical  I ppnnuh 

A eonliael  will  be  awarded,  possibly  with  I l\l)\  support.  b\  September  lor 

msl.ill.il ion  ol  a I t)()-ton-per-i.la>  KDI  system  .it  Norl'olk.  I he  system  w ill  be  led  .1 
\ari.ible  waste  stream  .md  will  produce  \ariotis  KDI  s to  obt.iin  data  Irom  a workinu 
sssteni  to  eerily  the  lheoretie.il  d.it.i,  A .T\ear  lestme  period  is  td.inned. 

/ V I '■>7 til 7 7 I’roitrcss 

kills  proieel  will  bejain  m I ^ l‘*''S. 

I’lamii'd  Milfsiotics  ( Ca/nplciian  Dates) 

Se(itembei  D*??  Aw.ird  contract. 

lA  |d7i)  Ke.idv  KDI  s>stem  lot  operation. 

I A IMTP-.si  lest  KDI  s\siem. 


Sell  -SuHKioiKy 
( jiemuy 
NAVI  AC 
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Development  of  a Navy  Energy  Self- 
Sufficiency  Plan/Demonstration 

Object  ivi' 

NAVI  AC  is  ilcvckipinii  a plan  that  proviiles  cuKlclincs  to  Navy  installations  lor 
selection,  iilentil'ieation.  anti  integration  of  alternative  eneicy  sources  that  wouki  proviJe 
inaMinuin  level  tU  sell'-sul 'ficiency . 

fcchiiicdl  \/}f)ni(icli 

An  evcinplary  plan  anel  tienionstration  at  NWC.  China  Lake,  will  be  accomplished  in 
three  phases.  In  Phase  I.  NWC's  enertiy  needs  will  be  analv  /ed  and  available  alternate  eneriiy 
resources,  viable  enerttv  storage  systems,  and  any  environmental,  leual.  or  mission  imixicts 
that  micht  result  from  the  proposed  proiuam  will  be  identified.  Considering  the  possible 
effects,  energy  reiiuirements  identified  will  be  matched  to  the  available  alternative  energy 
resources.  Preliminarv  designs  will  be  developeil  for  the  more  promising  options  and  a data 
base  establisheil  for  costs,  risks,  technical  difficulties,  and  systems  impacts.  Phase  I will 
concliule  with  the  preparation  of  a data  package,  including  a proposed  plan  for  develop- 
ment. which  will  sene  as  the  basis  for  a decision  on  the  Phase  II  efiort. 

During  Phase  II.  a contr.ict  will  be  let  to  an  architect-engineering  organization  for 
the  purpose  ot  cinulucting  a systems  design  ol  the  NWC  selt-sulliciency  system.  Ihrough 
this  eontract  eftort.  detailed  cost  data  can  be  obtaineil  and  a better  evaluation  made  of 
the  potential  risks  and  impaets.  Kesearch  and  development  work  will  continue  in  those 
areas  needeil  for  NWC  sell -sufficiency  where  technical  deficiencies  exist. 

I'ollovving  a review  at  the  end  ol  Phase  II.  there  will  be  a two-part  Phase  III  ellort. 
Phase  lllA  will  inelude  a detaileil  design  ol'  the  system  and  the  initiation  of  procurement 
of  long-leail-time  items.  Construction  of  the  reciuired  systems  will  be  accomplished  during 
Phase  lim. 

/•■>■  /V76/77  I’toftresx 

Work  on  the  basic  program  plan  continued  through  March  077  and  is  nearly 
completevl.  Analvses  ot  NW(  energy  neeils  characterization  and  Klentification  of  energy 
resources  were  started.  Data  on  solar,  wind,  and  geothermal  resources  are  also  being 
coliccteil. 

I’iaiini’d  ^Ulcslittivs  (Completion  Dates) 

.September  l‘>7S  Complete  Phase  I. 

September  l‘)7d  Complete  Phase  II. 

September  I'hSl  Complete  Phase  IIIA. 

September  l‘>S(i  Complete  Phasi'  IIIH. 
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ENERGY  SELF  SUFFICIENCY 
ENGINEERING  DEVELOPMENT  (6.4) 
NAVFAC 


NAVSEA  (6.3)  — NAVAIR  (6.4) 

NAVAIR  (6.4)  — NAVFAC  (6.4) 

NAVFAC  (6.4)  — NAVSEA  (6.4) 


4.4  ENGINEERING  DEVELOPMENT  (6.4) 


4.4.1  NAVFAC 

Shore  Facilities  Energy  Self-Sufficiency 

P.E.  64710N 

Project  Number  Z0350 

Introduction 

,\  limited  number  ol  projects  will  be  ready  lor  the  engineerinu  development  phase 
immediateb  tollowiiiii  stale-ol-the-art  studies  at  the  exploratorv  development  level  be- 
cause thev  relv  heavilv  on  technoloey  being  developed  in  the  civilian  sector  (1  Kl).\ 
pix>eriimsi.  In  such  crises,  lull-scale  ^lenumsticiticin  i>l  a system  vit  a carelullv  selected  Navy 
site  would  use  technology  that  is  commercially  available  or  1 Rl).-\-develoi'ed  to  ivbtain 
maintenance  aiivl  reliability  data  and  technical  leasibility  ilata.  I he  results  may  be  unuiue 
lor  a particular  site  since  local  conditions  and  natural  energy  resources  vary  widely  Irom 
I'lace  tv'  place.  Large  capacity  wind  generators  being  developeii  by  I Rl).\,  commercially 
available  solar  des.ihnation  plants,  and  solar  power  systems  being  developed  by  both 
1 Rl)\  and  industry  will  probably  tail  into  this  category. 

Otiier  projects  will  have  been  piiceileil  by  >ii.lvancei.l  i.levelopment  where  the  tech- 
nology IS  at  a less-ileveloped  stage  I'r  when  special  ilesign  mudit'ication  is  rcqniretl  to 
match  Navy  site  requirements. 


Sclf-Su  rficioiKy 
{'ategoiv  6.4 
N.AVl  AC 


Demonstration  of  Photovoltaic  System 
Ohjcciiie 

1 ho  ohjootivo  is  lo  iloinonsCrato  tlio  ai'i'lio'ahility  of  a liill-soalo  pliolovollaio  sy.slom 
at  an  advanood  Navy  base. 

Technical  Approach 

( iirronlly  available  oquipmonl  solootod  on  tlio  basis  of  data  and  inrorniation  galhorod 
in  the  o.xploratory  dowlopmont  program  will  bo  built  and  domonstratod  at  an  advanood 
baso. 

/■  > /V76/77  Tro^rcss 

litis  project  will  begin  in  l'\'  1981. 

Ttaiincd  Milestones  (Completion  Dates) 

.Inly  19, S2  Design.  Innld.  and  donntnstrato  rnll-soalo  ot]iiipmont  for  advanooil  bases. 
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Sclf-SutTicieiicy 
Category  6.4 
NAVFAC 


Full-Scale  Solar  Desalination  System 


Objective 

Hie  ohjective  is  to  test  aiul  evaluate  a lull-scale  desalination  system  at  a Navy  site. 
lecfiiiical  Approach 

The  system  will  be  designed  based  on  feasibility  studies  and  ana'ysis  under  explora- 
tory development  work. 

/■  > /V76/77  Progress 

riiis  project  will  begin  in  1 ^ 

Planned  Milestones  (Completion  Dates) 

December  Monitor  contract  for  design  of  lull-scale  system. 

.lune  Dh'sl  Tabncate  and  install  system. 

September  I'hSZ  lest  and  evaluate  system. 


M-:71 


Self-Sufficiency 
Category  6.4 
NAVFAC 


Application  of  ERDA-Developed  1,500-kw  Wind  Generators 
Objective 

Tlie  objective  is  to  determine  the  applicability  of  ERDA-developed  1,500-kw  wind 
generators  for  bulk  power  supply  at  Navy  bases,  through  determination  ol  cost  and 
performance  data. 

Technical  Approach 

It  is  expected  that  tests  of  100-kw  ERDA-developed  wind  generators  in  the  engineer- 
ing development  program  will  provide  data  and  experience  sufficient  to  plan  tests  of  a 
1,500-kw  wind  generator  based  on  an  ERDA  design. 

FY  7976/77  Progress 

This  project  will  begin  in  FY  1980. 

Planned  Milestones  ( Completion  Dates) 

December  1979-Select  a demonstration  site  for  the  1.500-kw  NASA/ERDA  wind  genera- 
tor test  <NWr  work  request). 

June  1981 -Prepare  contract  schedule  to  procure  and  install  a 1.500-kw  wind  generator 
(estimated  award  date  is  September  1982). 

December  1982-Install  1,500-kw  wind  generator  (by  contract). 

September  1985-Test  1.500-kw  wind  generator. 


SELF-SUFFICIENCY  DOCUMENTATION 
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4.5  DOCUMENTATION 


NAVFAC  (Contact:  W.  Adams-703-325-8535) 

"Solar  Moating  of  Buildings  and  Domestic  Mot  Water,"  R-835.  F..  J.  Beck,  Jr.,  and  R.  L. 

Field,  January  1976,  revised  April  1976. 

"Metal  Hydrides  lor  Finergy  Storage  Applications,”  N-1393,  S.  C.  Garg  and  A.  W.  j 

McClaine,  June  1975.  j 

"Fnergy  Utilization  of  Solid  Waste  at  Small  Naval  Bases  An  Economic  Decision  Model  | 

and  Comparison  of  Two  Types  of  Systems,”  N-1465,  P.  L.  Stone,  December  1976.  | 

"C'ost-FiTectiveness  Analysis  of  Lubricant  Reclamation.”  M-64-76-1,  C.  W.  Anderson.  j 

January  1976.  j 

“Data  Compilation  for  Site  Characteristics  of  U.S.  Navy  Shore  Installations  FY  76,”  ? 

M-52-7(>-ll,  R.  1'.  Bergman.  September  1976.  I 

“Operational  Testing  of  a Controlled  Air  Incinerator  with  Automatic  Ash  Handling,”  i 

CR-77.008.  N.  Kleinhenz  and  H.  Gregor  Rigo,  Systems  Technology  Corporation,  | 

November  1976.  ; 

"Operational  Testing  of  a System  for  Solid  W'aste  to  linergy  Conversion.”  CR-77.009,  H.  j 

Kleinhenz  and  H.  Gregor  Rigo.  Sy‘'''''ns  Technology  Corporation,  November  1976.  I 

“Wind  Fleetric  Generator  Systems  1 ’ ary  Analysis.”  63-75-10.  R.  H.  Fashbaugh,  ; 

November  1974.  ! 

"Report  on  linergy  Storage  Program.'  oc-  -S.  F.  R.  Durlak  and  A.  W.  McClaine,  Novem- 
ber 1974. 

“Summary  of  Available  Information  on  Lubricant  Recovery  and  Recycling  Equipment, 

Methods  and  Techniques.”  64-75-1 1.  C.  W.  Anderson,  March  1975. 

“Fiquipment  and  Techniques  for  linergy  Utilization  of  Solid  Waste.”  63-75-20.  P.  L. 

Stone.  April  1975. 

"Economic  Analysis  of  Solar  Pool  Water  Heating.”  80-76-2,  K.  F'.  Vodraska.  July  1975. 

"Wind  Plant  Siting  Survey,”  NCW  TM-2798,  S.  E.  Lee,  April  1976. 

“Solar  Survey  of  Selected  Navy  and  Marine  Corps  Sites.”  C.  E,  Parker  (CEL  letter.  15 
June  1976.  Ser,  937). 


B-275 


PRSCfiDI.'.’O  Page  BLaNK-MOT  itilmkd 


J 


ENERGY-RELATED  SUPPORT 


NAVY 

ENERGY 


>- 

o 


r-  (SI  CS  CO 

(D  CD  <D  <0 


CC  < CC 

— UJ  i— 

< to  < 

_l  > > > 

oc  < < < 
z z z z 


J_LU 


> o 

o - 

CC  u- 


</) 


CM  cn  ^ 
cb  (b  <0 


U u U 
< < < 


> > > 
< < < 
z z z 


JJJ 


_ 

_ 

_ 

r- 

CM 

CM 

CM 

CO 

CO 

CO 

o 

<b 

cb 

(b 

cb 

(b 

<b 

(b 

(b 

cb 

cb 

H 

LU 

CO 

-J 

I 

K 

LU 

D 

cr 

o 

< 

< 

LU 

QC 

a 

< 

< 

LU 

CC. 

u 

< 

< 

LU 

Z 

U- 

< 

u. 

CO 

< 

u. 

CO 

< 

u. 

CO 

>- 

> 

> 

> 

> 

> 

> 

> 

> 

> 

CO 

q: 

< 

< 

< 

< 

< 

< 

< 

< 

< 

z 

z 

Z 

z 

z 

Z 

z 

z 

Z 

Z 

f X a 


I I I 1 1 I 1 1 I I 


CO 

CO 

CO 

cb 

cb 

cb 

cb 

cb 

cb 

cb 

cb 

cb 

cb 

CO 

CC 

CJ 

< 

oc 

CJ 

< 

oc 

o 

< 

< 

UJ 

< 

UJ 

< 

Ul 

< 

u. 

CO 

< 

LL 

CO 

< 

U. 

CO 

CC 

-j 

> 

> 

> 

> 

> 

> 

> 

> 

> 

z 

CC 

< 

< 

< 

< 

< 

< 

< 

< 

< 

o 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

1 1 I 1 1 I 1 1 1 1 1 


B-278 


\ 


H 


i’RSCiiDIi'v'O  PAGB  BI«\NK-NOT  flU'ffiD 


5.0  ENERGY-RELATED  SUPPORT 


5.1  INTRODUCTION 

This  section  contains  a collection  of  work  units  that  are  not  managed  by  MAT-08T3 
but  relate  to  energy.  The  Naval  Research  Laboratory  (NRL)  conducts  several  Category 

6.1  efforts  in  support  of  fusion  technology.  NRL’s  involvement  in  this  area  occurs 
because  of  the  technical  capability  and  physical  facilities  available  at  NRL.  The  fusion 
power  programs  are  coordinated  with  HRDA.  NAVAIR  conducts  several  Category  6.2  and 
6.3  efforts  related  to  improved  aircraft  propulsion  systems.  None  of  these  efforts  are 
directly  related  to  any  particular  energy  strategy  and  are  therefore  placed  by  themselves 
in  this  section. 


ENERGY-RELATED  SUPPORT 
BASIC  RESEARCH  (6.1) 
NRL 
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Energy-Related  Support 
Category  6.1 
NRL 

Pulsed  Power 

P.E.  61153N-11  (NRL) 

Task  Area  RR  011-09-41 
Work  Unit:  HO  2-28.104 

Objective 

The  objctive  is  to  develop  techniques  for  generating  impulsive  magnetic  fields  in 
excess  of  one  megagauss  to  be  used  in  pulsed  power  transformers  and  to  provide  power 
for  pulsed  radiating  weapons  as  well  as  for  adiabatically  compressing  plasmas  to  high 
densities  and  higli  temperatures. 

Technical  Approach 

Through  preliminary  feasibility  studies  of  increasing  complexity,  and  with  continued 
theoretical  and  engineering  support,  an  experimental  configuration  is  to  be  constructed  in 
which  the  implosion  of  rotating,  liquid  metal  cylinders  or  liners  will  be  used  to  compress 
payloads  to  high  energy  density. 

The  approach  is  to  compress  payloads,  such  as  magnetic  fields,  plasmas,  or  ion  rings, 
to  high  energy  density  bv  use  of  stabilized,  imploding,  conducting  cylinders  to  liners. 
This  technique  will  be  applied  to  successively  larger  experiments  to  obtain  compact, 
multimegajoule  pulsed  power  .systems  for  use  in  several  DOD  problem  areas,  such  as 
particle  beam  weapons  and  nuclear  weapons  simulators. 

l Y 7976/77  Progress 

Experiments  with  a 540-kiloJoule  capacitor  bank  system  have  been  perfonned. 
Aluminum  liners,  initially  28  cm  in  diameter,  7 cm  long  and  1 mm  thick,  have  been 
imploded  electromagnetically  attaining  speeds  of  1,400  meters  per  second.  Compressed 
tlux  magnetic  fields  in  excess  of  1.3  megagauss  have  been  measured  in  an  open  area  1 cm 
in  diameter.  Initial  experiments  for  pulsed  power  generation  have  been  perfonned  in 
which  trapped  azimuthal  magnetic  llux  is  compressed.  Rotating  liquid  metal  (sodium- 
potassium)  liners  have  been  imploded  electromagnetically  to  demonstrate  rotational  stabil- 
ization of  Rayleigh-Taylor  instability.  Rotating  liquid  liners  (water)  have  been  imploded 
with  gas-driven  pistons  to  achieve  stabilized,  reciprocating  implosion-expansion  operation. 

Planned  Milestones  (Completion  Dates) 

FY  1977-Study  pressure-driven  stabilized  liquid  liners.  Design  and  construct  field  com- 
pressor (LINUS-O). 

FY  1978-Design  and  begin  construction  of  plasma  compressor  (LlNUS-1). 

FY  1979-Perform  plasma  compression  experiments  with  LlNUS-1  system. 
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tnergy-Related  Support 
Category  6.1 
NRL 


Numerical  Simulation  and  Design 
of  Pulsed  Power  Experiments 

P.E.  61153N-11  (NRL) 

Task  Area  RR  011  09-41 
Work  Unit;  HO  2-28.106 

Objective 

The  objective  is  to  perforni  theoretical  anti  luinierical  studies  in  support  of  tlie 
pulsed  power  experiinental  program  at  NRL. 

Technical  Ipitroacli 

large-scale  numerical  simidations  using  lltiitl  codes  will  he  perl'ormed  to  study  the 
dynamics  of  proposctl  experiments.  Specifically,  studies  of  an  imploding  conducting 
blanket  to  achieve  high-magnetic  fields  will  be  unilertaken.  The  stability  properties  of  this 
configtiration  will  be  examineti.  Stutlies  will  aNo  be  performed  cm  the  dynamics  of 
plasma  compression  in  ciisi’  geometries. 

T V 0>76l77  Progress 

One-dimensional  calculations  ol  the  tlynamics  of  an  imploding  liner  have  been 
pertormetl.  I nergy  input  retjuirements  to  reach  the  desireil  t'inal  conditions  in  this 
tme-dimensional  ctmfigunition  ha\e  been  tietermined.  Stability  properties  of  the  liners 
have  been  determinerl  aiul  the  beneficial  effect  of  liner  rotation  has  been  predicted. 
I wo-dimensional  calculations  have  given  preliminary  results.  C ompressibility  effects  in 
thick,  rotating  liv|uid  liners  have  also  been  studied.  !iie  compression  of  plasma  field 
mixtures  by  imploding  liners  has  also  been  analyzed. 

Planned  Milestones  ( Completion  Daiesl 

1 't  l‘)"’7  Stiuly  the  one-dimensional  dynamic  properties  of  compressible,  liquid  metal 
liners. 

I l‘)77  I’erform  further  analyses  of  closed-field  plasma  configurations  to  be  com- 
pressed by  liners. 

I V l‘)7X  Ik'gin  design  of  l.INLIS-1  plasma  compression  experiment. 

I ^ I'fO  finalize  ilesign  of  l.lNL'S-1  plasma  compression  experiment. 
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I.iierpy  Related  .Support 
Category  6.1 
SRI 

Cusp  Plasma  Preheating  Experiment 

P.E.  61141N  (NRL) 

Task  Area  RR  011-09  41 
Work  Unit:  HO  2-28.108 

Objective 

rite  objective  is  to  stiiily  tlie  ereution  iiiiil  eoiitaiiimeiit  ot  a large  volume,  warm 
plasma  in  magnetic  cusp  geometry.  Such  a plasma  could  be  subseiitiently  ettmpressed  by 
megagauss  magnetic  fields  as  part  of  the  I INUS  approach  to  the  creation  of  high  energy 
ileiisity  plasmas. 

iechnical  ipitroacli 

\ large  (l-meter  diameter)  magnetic  bottle  is  created  by  two  oppositely  directed 
magnetic  coils  (the  cusp  gettmetry).  I’hisma  is  createil  by  a unitiue.  two-stage  process  in 
which  a partially  ioni/ed  gas  cloikl  is  created  by  irradiation  of  a pellet  with  a 
neody mium-ghiss  laser  ami  then  lully  ioni/ed  and  heated  by  a high-power  carbon  dioxide 
laser. 

/■■>  / 9 76/ 77  I'rnxress 

Constriiclion  of  the  experiment  is  cinnplete.  1 he  creation  ot  gas  clouds  by  laser 
irradiation  of  solid  targets  has  been  investigated  extensively.  The  carbon  dioxide  laser  has 
proiluced  more  than  trite  kilojoule,  which  is  absorbed  by  the  gas  cloud.  Plasma  clouds 
containing  over  10''*  electrons  have  been  created  with  temperatures  of  about  50  electron 
volts. 

I’iaiinetl  Mile  stones  t Completion  Dates) 

TV  ld77  Continue  experiments  of  suspemled  targets. 

T')’  1477  Stiuly  confinement  of  plasma  in  cusp  system. 

T\'  1478  Continue  experiments  on  free-falling  targets. 
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linergy-Related  Support 
Category  6.1 
NRL 


Research  on  Mechanisms  of  Neutron  Radiation 
Damage  to  Structural  Materials 

P.E.  61153N-22  (NRL) 

Task  Area  RR  022-09-41 
Work  Unit;  HO  2-28.101 

Ohjectivi' 

The  objective  is  to  determine  performance  and  develop  improved  materials  for  use  in 
advanced  high-temperature  nuclear  systems,  such  as  the  liquid-metal  fast-breeder  reactors, 
controlled  thermonuclear  reactors,  and  gas-cooled  reactors  through  an  understanding  of 
the  mechanisms  ol  radiation  damage,  especially  void  formation  and  helium  embrittlement. 

TechnU-al  . Ipifroacli 

Accelerated  damage  production  by  ion  bombardment  is  us'  J to  simulate  neutron 
damage.  Correlative  in-reactor  e.xperiments  are  conducted.  The  damage  is  evaluated  by 
using  transmission  electron  microscopy  to  characteri/e  the  inlluence  of  parameters  such 
as  irradiation  temperature,  tluence.  Ilux,  microstructure,  and  solute  elements  on  void 
formation. 

ry  I 1 77  Progress 

I wo  nickel-aluminum  (Ni-AI)  alloys  (a  6 percent  solid  solution  alloy  and  a 15 
percent  precipitation  hardened  alloy)  have  been  ion  bombarded  to  30  displacements  per 
atom  (dpa)  at  5 temperatures  fiom  525“  C'  to  725°  ('  and  at  625°  C to  lluences  of  6.  30, 
dO,  and  200  dpa.  Ni-3.AI  precipitates  were  lound  to  decrease  in  size  from  230A  to  70A 
under  irradiation  at  725°  (.  Swelling  trends  in  an  t e-15  C r-25Ni  alloy  under  study  in  an 
I KD.A-spon.sorcd  intercomparison  program  were  characterized  for  test  matrix  points  at 
600°  C.  650°  ('.  700°  ('.  and  750°  C at  lluences  of  10,  30.  50.  and  70  dpa. 

Analyses  of  data  on  l'e-15  0-25  and  of  the  study  on  Ni-6A1  and  Ni-14A1  alloys 
were  prepared.  A parametric  study  ol  variables  inlluencing  time-dependent  nucleation 
theory  was  initiated.  A report  was  prepared  based  on  analysis  of  data  from  I MeV 
electron  irradiations  at  Harwell.  An  examination  was  completed  of  the  inlluence  of 
preinjection  of  helium  on  void  nucleation  in  nickel. 

Planned  Milestones  (Completion  Dates) 

lA  l‘)77  (ontinue  analysis  ol  neutron  irradiated  Ni  and  Ni  alloy  as  specimens  are 
discharged  from  the  reactor. 

[A  H)77  (ontinue  ion  bombardment  studies  of  inlluence  of  minor  solute  additions  on 
swelling  of  Ni  with  higlier  inlluence  irradiations  of  low-swelling  alloys  of  Ni-I/Si. 
Ni- 1 Ti  and  Ni-1  Mo. 
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[•■S'  1^)77- Bogin  assembly  of  creep  apparatus  to  study  microstructure-property  relations 
in  creep  and  creep  rupture. 

FY  1 d78-l’repare  treatise  on  tlie  use  oF  simulation  techniciues  to  study  and  predict 
swelling  in  metals. 

F'F  l‘)78  Continue  study  of  innuence  of  solute  additions  and  precipitates  on  void 
nucleation  and  swelling. 

FV'  ld78  Initiate  experiments  on  innuence  of  microstructure  on  properties  in  high 
temperature  alloys  for  energy  conversion  systems. 
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ENERGY-RELATED  SUPPORT 
ADVANCED  DEVELOPMENT  (6.3) 
NAVAIR 


ENERGY-RELATED  MANAGEMENT  AND 

SUPPORT  ANALYTICAL  SUPPORT 

(6.5) 
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NOT  FUNDED  OR  MANAGED  UNDER  THE  NAVY  ENERGY  R&D  PROGRAM. 


1 nciiiy  Keliiicd  Stippi)rl 
( ulcgorv  6.3 
\AVAII< 

Joint  Technology  Demonstrator  Engine 

P.E.  63210N  (NAVAIR) 

Project  W0580 

Objective 

Ilio  ohjcctivv  is  to  take  the  aihaiicod  propulsion  syslciu  coinponcnls  being  devel- 
oped under  "I’ropulsion  ( omponent  Teeiinology \\  0.‘'K2.  and  eonibi  ie  iheni  with 
advaneed  eoniponents  being  developed  by  the  Air  1 mee  Aireral't  Turbine  Tngine  (las 
(lenerator  (AI  1(1(11  program  into  an  iniegrateil  technology  demonstrator  engine  suitable 
to  support  the  Navy's  planned  luture  aireralt  systems  development.  It  will  enable 
demonstration  oT  the  systems  elTeets  ot'  a whole  engine  belbre  embarking  on  an  extensive 
engineering  development  program. 

Teehiiieal  Aji/troacli 

The  design,  fabrication,  and  assembly  of  the  engines  will  eontiiun.  through  I-T  ld77. 
(ontraets  were  let  with  two  of  the  three  major  engine  manulaeturers  to  incorporate  their 
components  into  the  joint  technology  demonstrator  engine  (.TTDT  ).  Support  is  also  being 
provided  to  Teledyne-CATi  for  fan  adaptive  hardware  for  their  small  engine  JTDli. 

Sea-level  tests  of  J’TIJTN  will  be  perl'ormed  in  T'A’  l‘')78  in  the  manufacturers'  test 
cells.  Both  steady-state  and  dynamic  testing  will  be  done.  I'he  basic  design  of  the  J TDTMI 
will  be  started. 

In  TV  1979.  altitude  tests  of  JTDTi-l  will  be  performed  at  the  Navy  Air  Propulsion 
Test  Center  (NAnC),  Trenton.  N.J.  The  development  of  J TI)h-ll  will  continue. 

I^laniied  Milestones  (Conijtletion  Dates) 

Juno  1975  Award  Teledyne-CAI-  contract. 

September  1975-Award  (iC  contract. 

January  1976-Award  Detroit  Diesel  Allison  Division  contract. 

July  1978  Initiate  JTDT-1  development. 

December  1 979-Complete  JTDT-l  development. 

July  1978-Initiate  JTDt-ll  development. 

May  1982- Complete  JTDH  development. 
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liiiergy-Related  Support 
Category  (>.3 
NAVAIR 


Propulsion  Component  Technology 

P.E.  63210N  (NAVAIR) 

Project  W0580 


The  objective  is  to  provide  component  technology  suitable  lor  operation  ol  all 
propulsion  systems, 

Techitical  Approach 


The  technology  that  results  from  this  elTorl  will  be  a direct  part  and  will  be  used  in 
the  implementation  of  the  joint  Navy/Air  Force  Turbine  engine  development  plan.  As 
this  technology  becomes  applicable,  it  will  be  incorporated  into  the  Joint  Technology 
Demonstrator  Engine  (JDTE)  program  (W0580).  The  initial  endeavors  will  be  directed 
towards  variable  area  high-work  load  turbines  for  operation  at  temperatures  up  to 
3500°  F,  as  well  as  combustors  capable  of  a 60  percent  greater  heat  release  rate. 

The  development  oi  low-pressure  turbines  will  be  completed.  Tlie  program  to 
dt?velop  an  advanced  high-pressure  turbine  has  been  started,  fhe  project  will  partially 
.support  the  development  of  the  full  authority  digital  electronic  fuel  control  (FADEC) 
and  the  directionally  solidified  eutectic  turbine  blades.  A joint  program  with  NASA  will 
be  performed  on  the  interface  of  two-dimensional  nozzles  with  advanced  air  Irames. 

The  work  on  the  FADEC'  and  the  advanced  high-pressure  turbines  lAHPT)  programs 
will  be  continued.  Because  of  funding  constraints,  the  remaining  programs  will  be 
eliminated.  In  FY  1979,  the  technology  assessment  program  and  the  lightweight  tuel 
delivery  system  programs  will  be  started. 

Planned  Milestones  (Completion  Dates) 

-Complete  LP  turbine. 

Start  development  of  advanced  higli-pressure  turbine. 

Accomplish  swirl  after  burner  development. 

Develop  lightweight  fuel  delivery  system  (LWFDS). 

Start  inlet/exhaust  systems  program. 
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hiiergy-Kelatcd  Support 
Category  6.3 
NAVAIR 

Self-Sufficient  Starting  System 

P.E.  63210N  (NAVAIR) 

Project  W0581 

Objective 

rito  ohjoctivc  is  to  develop  a seir-surticieiit  starling  system  tliat  will  make  naval 
aiferal't  completely  independent  ot  government-supplied  fuel  tor  engine  starting.  This 
includes  single  or  multiple  engines,  pretlight  elieekout  (electrical,  hydraulic,  and  pneu- 
matic), and  aircraft  standby  operation.  The  systetn  will  also  provide  emergency  in-night 
power  for  aircnifl  control  and  high  altitude  engine  starting. 

Teelinieal  Approach 

The  proposed  system  will  consist  of  an  advanced  design  gas  turbine  auxiliary  power 
unit  (,\l’Li)  with  an  integrated  emergency  power  supply  system  and  accessory  drive  gear 
box  equipped  with  an  aircraft  flight  control  hydraulic  pump,  utility  hydraulic  pump,  and 
electric  power  generator.  I or  pretlight  checkout  and  standby  operation,  the  Al’U  provides 
aircraft  bleed  air  and  power  for  gear  box  motoring  to  provide  aircralt  electrical  and 
hydraulic  power.  1 lie  .M’L'  drives  the  engine  through  a power-take-otl  shall  lor  starting. 

Planned  Milestones  iCotnpletion  Dates} 

October  ld77  Initiate  development. 

Noxember  0)78  Initiate  testing. 

June  0)80  Complete  development. 
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ENERGY  MANAGEMENT  AND  ANALYTICAL 
SUPPORT 
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6.0  ENERGY  MANAGEMENT  AND  ANALYTICAL  SUPPORT  (6.5) 


Tliesc  projects  encompass  Navy  in-liouse  management  of  the  energy  R&D  program 
and  includes  analyses  and  studies  necessary  for  this  management.  Analyses  and  studies  arc 
assigned  by  MAT-08T3  to  Navy  laboratories  and  contractors. 
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Energy  Management  and 
Analytical  Support 
Category  6.5 
NAVSLA 


Navy  Energy  Usage  Profile  Study 
Ohjectire 

The  objective  is  to  provide  for  the  maintenance,  update,  and  report  preparation  tor 
a computer-assisted  tabulation  and  analysis  of  Navy  energy  usage,  including  the  ship,  air. 
and  sherre  establishments.  Navy  energy  requirements  will  be  projected  to  FY  2000.  as  will 
the  energy  needs  of  specific  task  force  structures,  as  desired. 

Technical  Approach 

I'he  tabulation  will  be  based  on  available  doeunientation  down  to  individual  Navy 
units  and  will  include  activity  level  information.  It  will  provide  a measure  of  tlie  impact 
of  conser\ation  and  energy-management  efforts  and  policies  on  energy  consumption  and 
level  of  activity. 

/ > Ih7h  177  Progress 

riie  computer  program  has  been  completed.  The  full  automated  prograi7i  provided 
F''t'  l‘)73-7b  historical  data  and  recomputed  fuel  usage  rates.  The  data  were  analyzed  on  a 
gross  summary  level  and  the  detailed  analysis  is  under  way. 

Planned  Milestones  (Completion  DatesI 

September  1^77  Publish  detailed  FV  197.V7(i  analysis. 

October  lh78  Compile  usage  profile  data  for  F't'  F)7.V77.  Llpdate  FY  2000  projection. 
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Iwicrgy  Management  ami 
Analytical  Support 
Category  6,5 
NAVSI.A 

Navy  Critical  Materials  Study 
Objective 

rite  ohjcctives  are  to  develop  the  nieaiis  to  monitor  critical  material  usage  in  naval 
systetns;  assess  the  impact  of  tnaterial  shortages,  embargoes,  etc.;  and  enable  loreeasts  of 
tnaterial  rei|iiiretnents. 

Teehiiieal  . {pproaeh 

Data  sources  and  the  speeifieat ions  or  stainlards  governing  their  content  are  being 
reviewed  to  identify  dat;i  available  and  the  format.  The  use  of  the  data  sources  is  then 
e.xatnined  and  a "utiified"  specification  is  proposed  that  will  meet  all  users’  reiiuirements 
and  be  in  a format  suitable  for  automatic  data  processing.  The  computer  program  to 
convert  the  raw  data,  in  unified  format,  into  the  material  usage  data  is  being  developed  in 
parallel. 

To  prove  the  workability  ol  the  program  and  the  unified  specification  format, 
manual  compilations  will  be  maile  on  typical  naval  items.  These  results  will  be  compared 
with  the  results  of  the  program. 

/■  > /V76/77  Pntfiress 

.\  report  was  issued  on  the  development  ot  the  methoilology . including  a manual 
compilation  of  data  for  a \\orlhington  Type  .IDI  auxiliary  steam  turbine.  .A  contract  was 
issued  to  review  existing  ilat.i  sources,  propose  a unified  specification,  and  tievelop  an 
automatic  data  processing  progr.im.  The  feasibility  is  to  be  ilemonstrated  on  the  LM-2.500 
gas  turbine. 

.A  preliminary  report  on  the  ilata  source  review  was  issued. 

Planned  Milestones  (Completion  Dates) 

January  l‘)77  Begin  review  of  unified  specification  by  various  agencies. 

January  Id77  Review  results  of  manual  compilation. 

April  D)77  Recast  data  for  I M -2 ,5 00  into  proposed  unified  format  and  run  trial. 

July  1 077  Complete  report  on  program,  comparing  program  results  with  the  manual 
results. 

-September  1 077  Complete  manual  eompilation  of  piece  parts  for  LM-2.500. 

November  1 077  Update  tnaterial  element  reference  file. 

December  |077  Review  existing  data  sources  and  recommend  unified  specification, 

July  I078  Complete  review  of  unified  specification  by  user  agency 
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July  1979  Adopt  unified  specification  and  make  part  of  all  Navy  contracts. 

January  1980  Begin  to  review  input,  based  on  unified  specification,  and  use  program. 
January  IdS.S  Based  on  usage  data,  forecast  material  requirements. 
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l iicigy  Managetnent  and 
Analytical  Support 
Category  6,5 
NAVMAT 

Technical  Assistance  to  Navy  Energy  R&D  Office 
Objective 

I lie  objective  is  to  provide  a weekly  sitiiitlion  report,  an  annual  energy  laet  book, 
assistance  in  annually  upilating  tlie  I'nergy  R&l)  Plan,  an  annual  re|H)rt  ot  energy  K&l) 
progress,  and  technical  concept  reviews,  evaluations,  reports,  and  visuai  aids  as  retiuired. 

Techfiiciil  Approach 

Teelinieal  assistance  in  providing  the  above  items  is  aeeoinphshed  by  contractors  and 
Navy  laboratory  support. 

/•')'  Ih7b  177  Progress 

leehnical  support  provided  in  1 \ atid  1^77  has  ineliided: 

• Coinprehetisive  assessments  ol  national  and  worldwide  energy  resource  data, 
policy  issues,  and  energy  R&l)  progratns.  Results  ol  this  elTort  were  reported  in 
weekly  situation  reiiorts  I.Sl  i R1  P)  and  iti  two  issues  of  the  l.nergy  I'aet  Book, 

• I’reparation  of  input  data  atul  conduct  ol'  studies  and  analyses  in  support  of  Navy 
energy  R&l)  planning  doeuments.  A draft  I'nergy  R&l)  Program  Plan  for  Navy 
staff  atul  working  level  review  was  distributed  in  July  1976.  followed  by  publica- 
tion of  the  final  version  of  the  plan  in  October  1976.  A minor  update  to  the  Plan 
was  distributed  in  April  1977.  followed  by  a complete  draft  rewrite  for  staff  and 
working  level  review  in  July  1977. 

• Preparation  and  publieatioti  of  Navy  Energy  R&l)  Progress  Reports  in  January. 
March,  and  November  1976.  and  in  April  1977. 

• Research  and  prepartition  of  “Assessment  of  NASA  .Aircraft  F'uel  Conservation 
leehnology  Task  I'oree  Report  atul  Related  Congressional  Testimony."  “Assess- 
ment of  liRDA  1)01  Environmental  Impact  Statement  for  Proposed  Synthetic 
1 lie  Is  (ommerciali/ation  Program."  “Comments  on  E'easibility  of  Supplying  (ieo- 
Ihermal  linergy  to  the  Naval  Station.  Kellavik."  “Preliminary  Assessment  of  Tidal 
Power  Potential  at  Cutler.  Maine."  “Assessment  of  the  State  of  the  Art  of 
('onverting  WituI  Energy  by  the  Windmill  Mode  to  Edectrical  Energy.”  and  “Tech- 
nical Assessment  of  ICE  Process  for  the  Improved  Conversion  of  Oil  Shale  to 
I lydrocarbon  E uels." 

• Numerous  point  papers  and  other  reports  were  prepared,  including  analysis  of  the 
impact  of  legislative  action,  comments  and  recommendations  on  liRDA  Plan  76-1; 
draft  “Memorandum  of  Eiidcrstanding  for  Joint  Energy  Ed  forts  of  I RDA  1)01)"; 
comments  on  draft  DliECi  Phase  III  Report;  “1-valuation  of  Advanced  System 
C oncept;  Navy  Moilular  Integtated  Utility  System";  strategies  in  the  6.2  Program. 
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■‘I  uol  Chemistry”;  review  ol  1;RI)A  eonservation  program  approval  (.loeiiment; 
Navy  Deeision  CoorJinatiiig  I’apers  on  syiithetie  fuels,  energy  eonservation.  and 
sell'-sul fieieney ; and  "Navy  I nergy  R&l)  Summarv’." 


Planned  ^litesiones  ( Cnnipleiion  Dates) 

Weekly  Ruhlish  Sl  l R1  1>. 

RimonthK  I pdate  laiergy  I aet  Rook  ehapter  by  ehapter. 

1 Oetoher  C)77  I’ublish  N.i\y  I nergy  R&l)  I’rogram  I’lan. 

1 J.inuarv’  07S  Update  R&l)  Program  Plan. 

1 April  l‘)78  Update  R&l)  Program  Plan. 

1 April  l‘)7iS  Pre|iare  annu.il  Navy  energv  R&l)  progress  report. 

1 .lul\  UI7<S  Rewrite  I nergy  R&l)  Program  Plan. 

\^  Requested  Prep.ire  teehnieal  eoneept  assessments  and  teehnieal  reports. 
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l.nergy  Manugemcnl  and 
Analytical  Support 
Category  6.5 
NAVI  AC 

Energy  Usage  Statistics  for  Sewells  Point 
Objective 

I ho  ohiootivo  is  to  (.lotormiiio  tho  site  oharaoloristios  of  Sowolls  I’oint  Navy  Base  to 
oliaraotori/o  oiiorgy  tisago. 

Teeliiiieal  Approach 

I ho  Sowolls  I’oint  Navy  Baso  will  bo  analy/oil  to  iilontily  onil  tisos  of  energy  on  an 
atypical  mtiltiriinotional  Navy  base. 

/•  > 0)7 ft! 77  j*rof;ress 

I bis  projool  will  begin  in  I'V  l‘)7S. 

Planned  Milestones  ( Completion  Dates) 

Miloctonos  lor  this  prt'iool  are  \ot  to  bo  (.lolorniitiod. 
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r.ncrgy  Management  ami 
Analytical  Support 
Category  P.5 
NAVI  AC 

Review  of  Guidonce  Governing  Centralized  Steam  and 
Electric  Power  Generation  by  Naval  Installations 

Ohjeciive 

rite  obicctive  is  to  review  Navy  policy  governing  central  steam  and  electric  power 
generation  in  light  ol  current  I'tiel  ctrsts  and  projected  escalation. 

Icriinical  Xpitroaih 

riie  industrial  and  commercial  guidance  estahlislied  by  the  Navy  governing  ceti- 
trali/ed  steam  ami  electrical  power  generation  by  naval  installations  should  be  reviewed  in 
lieht  ol  present  tlay  liiel  costs  and  projecteil  escalation.  I'lie  study  involves  two  major 
areas  ol  concentration:  centrali/ed  steam  generation  compared  with  replacement  ol  many 
small  existing  boilers,  and  continued  purchase  ol  electric  power  versus  central  generation 
at  a Navy  base.  Since  the  Navy  is  actively  attempting  to  convert  from  oil  and  natural  gas 
to  coal,  this  study  should  be  based  on  a conventional  ptilveri/ed  coal  unit  with  both 
parlictilale  ami  sulltir  ilioxide  control. 

I \ / 9 76/77  I’roarcss 

\ contract  statement-or-work  Tor  the  xtudv  was  prepared.  Hie  work  will  be  done  in 
three  [iliases.  I’hase  I.  covering  existing  boilers  ami  steam-turbine  generators,  will  involve  a 
general  study  ol  on-base  electric  power  and  steam  generation  and  a site-specilic  analysis 
at  two  shipyards.  I’hase  II  will  inclmle  preparation  ol  preliminary  designs  and  parametric 
analyses  ol  system  perlbrm.mce  .iml  cost  lor  both  new  central  and  decenlrali/ed  steam 
jilants  with  Hue  gas  ilesulluri/alion.  I’h.ise  111  calls  loi  cost-eltectiveness  studies  to 
determine  it  electric  power  should  be  generated  m addition  to  heat  and  process  steam  at 
new  ceniral  pl.ints.  Only  I’liase  I vvill  be  done  in  1 't  1977. 

PUinm’d  Milesioncs  (Completion  Dates) 

December  1 97b  Prepare  contract  schedtile  lor  gtiiilance  study. 

.Inly  1977  .Award  contract  tor  Phase  I. 

November  DOS  Awanl  contract  lor  Phase  II 
November  1979  .Award  contract  lor  Phase  111. 

.Inly  I 977-.September  I 9S0  Vlonilor  contract  and  publish  reports. 
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7.0  FUNDING 


\ anoiis  Imulint:  prolilcs  have  heen  propareil  to  sliovv  the  Navy  cnerjiy  K&l)  projiram 
tiiiKlmt:  siliiatiDti.  I hese  tiiiuling  ilala  are  tahulaled  m Iwn  way^.  1 he  luiuls  rei|iiired  to 
eomhiet  the  work  plamieil  in  tins  (.loeiinieiU  are  shown  in  Falsie  4-2.  l unils  .'Uthori/etl  Isy 
l’OM-7‘)  are  shown  in  I'able  lJ-3.  aiut  are  klentieal  to  the  previouslv  apprvsveii  1 ^ 1)1*. 


Table  B 2.  REQUIRED  FUNDS  BY  CATEGORY  AND  STRATEGY,  FY  1978  83 

(Millions  of  dollars) 


Cdteyo^v 

Strategy 

FY  1978 

FY  1979 

FY  1980 

FV  1981 

FY  1982 

FY  1983 

Energy  Conservation 

2.1 

6.2 

10.7 

14.2 

16  1 

18.5 

6.3 

Synthetic  Fuels 

5.5 

9,5 

12  2 

14,9 

16.7 

18  4 

Energy  Self  Sufficiency 

1.9 

6.6 

9.1 

8 7 

10.0 

11.2 

Subtotal 

9.5 

22.3 

32,0 

37  8 

42.8 

48.1 

Energy  Conservation 

4.5 

7.7 

13.2 

16.9 

23.8 

29  9 

6 4 

Synthetic  Fuels  (T&EI 

0 5 

20 

3.0 

3.8 

7 0 

1 1.0 

Energy  Self  Sufficiency 

0 

2.1 

3 9 

7.0 

9.1 

15  1 

Subtotal 

5.0 

1 1,8 

20.1 

27.7 

39.9 

56.0 

6.5 

Energy  Management  and 
Analytical  Support 

1.1 

1.4 

1.7 

2.0 

2,0 

2 0 

Energy  Conservation 

6.6 

13.9 

23.9 

31.1 

39.9 

48.4 

Synthetic  Fuels 

6.0 

11.5 

15.2 

18.7 

23.7 

29.4 

Total 

Energy  Self-Sufficiency 

1.9 

8.7 

13.0 

15.7 

19.1 

26.3 

Energy  Management  antf 
Analytical  Support 

1.1 

1.4 

1.7 

2.0 

2.0 

2.0 

Total 

15.6 

35.5 

53.8 

67.5 

84.7 

106.1 

U-305 
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APPENDIX  C 

NATIONAL  ENERGY  RESEARCH,  DEVELOPMENT, 
AND  DEMONSTRATION  PROGRAMS 


L 


1.0  INTRODUCTION 


I slahlishiiK'Dt  ol  llio  Dcpai Imcnt  of  I.ncrgN  (1)01  I on  I O^IdIxt  lO"??  hroiight  with 
it  significant  changes  in  the  structure  ol  Icileral  energy  research  anil  ilevelopment 
functions,  fonsoh'lation  ol  tlie  1 iiergy  Research  anil  Development  .Administration 
(1  RD.At.  the  federal  1 nergy  Administration  (IT  A),  and  the  federal  Power  ( ommission 
(f'PCi.  in  addition  to  the  transfer  of  responsibilities  trom  other  ageneies  and  departments, 
provides  a new  structure  for  the  tbrmulation  and  implementation  of  energy  policy,  file 
impact  of  this  reorgani/ation  on  research  and  development  is  uncertain,  hut  a White 
House  fact  Sheet,  released  I March  l‘)77,  set  forth  President  Carter's  philosophy  ol  what 
the  new  role  of  energy  research  and  deselopmeni  should  he  in  1)01  ; ",An  energy  research 
and  development  program  should  exist  not  to  serve  lt^  own  ends,  hut  to  provide  the 
country  with  the  energy  options  whiclt  national  priorities  demand  in  order  to  balance  our 
energy  needs." 

I he  DOf  Organization  Act  (P.l.  d5-0||  was  signed  4 August  1977.  The  Act 
provided  for  a Secretarx’.  a Deputy  Secretary,  an  I'luler  Secretary  for  I, nergy  Conserva- 
tion. and  eight  Assistant  Secretaries.  I leven  responsihihl ies  are  to  he  divided  among  the 
eight  .Assistant  Secretaries.  Hie  I I .ireas  ate:  energy  resource  application,  energy  research 
and  development,  environmental  concerns,  international  programs  and  policies,  national 
security  functions,  intergovcrnmeiit.il  policies  and  relations,  competition  and  consumer 
affairs,  nuclear  waste  management,  energy  conserv.ition  programs,  power  marketing  regu- 
lation. and  public  and  congressional  liaison,  fhe  President.  u|ion  appointment  of  the 
various  Assistant  Secretaries,  is  to  identify  the  particular  functions  assigned  to  each. 
These  I I areas  represent  programmatic  responsibilities  that  were  once  assigned  to  agencies 
and  departments  absorbed  or  partially  transterred  to  DOf  . figures  C-1  and  C-2  provide  a 
graphic  summary  ot  the  responsibilities  assumed  by  DOli  and  the  organization  of  the  now 
department. 

To  accommodate  the  functions  that  are  outside  the  responsibilities  of  the  Assistant 
.Secretaries,  the  Act  provides  for  the  establishment  of  an  f, nergy  Information  Administra- 
tion. a federal  faiergy  Regulatory  Commission,  an  Office  of  finergy  Research,  an 
f.conomic  Regulatory  Administration,  and  a Leasing  Liaison  Committee. 

The  Lnergy  Information  Administration  is  responsible  for  a centralized  energy  data 
and  information  program  to  collect,  evaluate,  assemble,  analyze,  and  disseminate  data  and 
information.  The  areas  of  concern  are  energy  resource  reserves;  energy  production, 
demand,  and  technology;  and  related  economic  and  statistical  information. 

The  federal  Lnergy  Regulatory  Commission  is  a five-member  independent  regulatory 
commission  with  responsibility  for  regulatory  functions  transferred  from  fPC,  FfiA,  and 
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Figure  C 2.  ORGANIZATION  OF  DEPARTMENT  OF  ENERGY 


the  Interstate  (oiniiieree  Commission  (ICC).  Ihis  inelutles  pricing  and  licensing  for  a wide 
range  of  energy  sources. 

The  Office  of  Ihiergy  Research  has  assumed  IvKDA's  physical  research  program  and 
is  involved  in  identifying  gaps  and  duplications  in  research  and  development,  managing 
laboratories  supporting  the  nuclear  weapons  comple.s,  promoting  education  and  training 
in  basic  and  applied  research,  and  carrying  out  additional  assigned  duties  supportive  of 
basic  and  applied  research.  The  Office  also  serves  as  the  principal  adviser  to  the  .Secretary' 
on  energy  research  issues. 

The  1 conomic  Regulatory  Administration  is  required  by  the  Act  to  maintain 
separate  offices  for  the  preparation  of  regulations  and  the  enforcement  of  those  regula- 
tions. The  Secretary  has  the  responsibility  of  determining  the  functions  of  the  Admin- 
istration with  the  stipulation  that  they  not  overlap  the  duties  of  the  Federal  Energy 
Regulatory  Commission. 

The  Leasing  Liaison  Committee's  function  is  to  coordinate  the  separate  responsi- 
bilities of  DOF;  and  the  Department  of  Interior  (DOI)  as  they  relate  to  energy  leasing. 
The  Committee  comprises  an  equal  number  of  representatives  from  DOL  and  DOI. 

Before  the  creation  of  DOli,  energy -related  programs  were  diffused  among  several 
agencies  and  departments.  A review  of  these  agencies  and  departments  and  how  DOI:  has 
affected  them  follows. 
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2.0  ENERGY  RESEARCH  AND  DEVELOPMENT  ADMINISTRATION  (ERDA) 


LRDA  was  established  by  the  Energy  Reorganization  Act  of  1974  (P.L.  93-438)  to 
unite  the  major  federal  activities  in  energy  research  and  development  and  to  coordinate 
the  development  of  all  energy  sources. 

As  of  1 October  1977,  all  of  LRDA’s  plans,  programs,  and  interagency  agreements 
were  assumed  by  DOH.  (Figure  ('-3  shows  FRDA’s  organization  before  the  transfer.)  A 
review  of  FRDA’s  programmatic  contribution  to  DOi;  follows. 

Soon  after  its  establisliment,  FRDA,  in  compliance  with  its  legislative  mandate, 
began  to  determine  the  requirements  for  the  development  of  a national  plan  for  energy 
research,  development,  and  demonstration  (RD&D).  Using  the  policy  goals  established  by 
Project  Independence,  FRDA  set  national  technology  goals.  IvRDA's  RD&D  program,  as 
stated  in  FRDA  77-1,  has  taken  a new.  more  directed  approach  in  accordance  with 
President  Carter’s  national  energy  plan  submitted  to  the  Congress  on  20  April  1977.  The 
impetus  of  this  plan  is  toward  energy  conservation  and  the  development  of  new  fuels.  It 
calls  for  (Da  conservation  program  to  improve  the  efficiency  of  energy  use  and  to 
reduce  increased  demand.  (2)  expansion  of  existing  fuel  sources  through  enhanced 
recovery  techniques  and  conversion  of  industries  and  utilities  using  oil  and  gas  to  coal 
and  other  more  abundant  fuels,  and  (3)  development  of  new  fuels  that  are  renewable  and 
inexhaustible. 

Table  C-1  outlines  FRDA’s  FY  1978  budget  request  and  approved  appropriations  for 
its  fossil  energy  program.  The  total  budget  for  FRDA  energy  programs  has  changed  signifi- 
cantly since  FY  1976,  the  first  full  year  liRDA  budget,  in  tenns  of  dollar  amount  and  pro- 
gram emphasis  and  distribution.  Table  C-2  reflects  these  budget  trends. 

The  areas  of  emphasis  in  the  FY  1978  budget  request  are: 

• Conservation,  to  greatly  expand  the  program  to  develop  or  improve  technology 
for  energy  conservation  in  transportation,  residential/commercial  buildings,  and 
industry,  and  thus  reduce  imports  of  foreign  oil  and  gas,  and  to  conduct  RD&D 
for  the  recovery  and  utilization  of  waste  heat  at  l^RDA’s  enrichment  plants  and 
production  reactors,  in  accordance  with  the  national  energy  plan. 

• Fossil  Fnergy.  to  substitute  coal  and  coal-derived  fuels  for  oil  and  gas;  to  expand 
existing  technology  to  develop  economic  and  environmentally  s;ife  methods  to 
burn  coal  directly,  particularly  the  high-sulfur,  eastern  coals;  and  to  develop 
enhanced  recovery  techniciues  for  petroleum  and  shale  oil. 

• Solar  1 nergy,  to  continue  the  solar  heating  and  cooling  demonstration  program  as 
well  as  further  R&D;  to  support  and  expand  solar  electric  R&D  pnrgrams  and  the 


Tdble  C l.  ERDA  FOSSIL  ENERGY  DEVELOPMENT/ 
OPERATING  EXPENSES 
(Budget  authority,  millions  of  dollars) 


Program 

ERDA  Revised 

FY  1978 

Budget  Request 

Appropriations 

Coal 

Coal  liquefaction 

107.0 

81.1 

High-Btu  gasification 

51.2 

59.3 

Low-Btu  gasification 

73.9 

50.0 

Advanced  power  system 

25.5 

12.8 

Direct  combustion 

53.2 

55.1 

Advanced  research  and  supporting  technology 

40.0 

38.5 

Demonstration  plants 

50.9 

50.6 

Magnetohydrodynamics 

45.8 

27.8 

Total  coal 

447.5 

375.2 

Petroleum  and  Natural  Gas 

Natural  gas  and  oil  extraction 

73.1 

35.2 

Support  research 

3.0 

1.8 

Total  petroleum  and  natural  gas 

76.1 

37.0 

In  Situ  Technology 

Oil  shale 

28.0 

13.3 

Coal  gasification 

11.0 

13.5 

Total  in-situ  technology 

39.0 

26.8 

Total  FY  1978  fossil  energy  operating  expenses 

562.6 

439.0 
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Table  C-2.  FUNDING  TRENDS  IN  ERDA  PROGRAMS 
(Budget  authority,  millions  of  dollars) 


Program 

FY  1977 

FY  1978 

Change 

(Percent) 

Conservation 

161 

309 

92 

Fossil  energy 

483 

621 

29 

Solar  energy 

290 

368 

27 

Solar  heating  and  cooling 

96 

Solar  electric  and  other 

272 

Geothermal 

55 

1 16 

111 

Fusion 

428 

455 

9 

Fuel  cycle  R&D 

185 

350 

89 

Fission  power  reactor  development 

788 

690 

-12 

Breeder  reactor 

639 

456 

-29 

Other 

149 

234 

57 

Environmental  R&D 

274 

300 

9 

Total  ^ 

2,664 

3,209 

20 

iigncultiiral  and  industrial  use  of  process  heat  and  biomass;  and  to  expand  tlie 
pliotovoltaie  systems  program  to  develop  a less  expensive  solar  cell. 

• (I'eolhermal  I nergy,  to  expand  ktiovvledge  ol'  the  magnitude  ami  content  ol 
geothermal  reservoirs  as  well  as  utilization  ol  the  resouree  through  a lederal  loan 
guarantee  irrogram;  to  begin  work  on  a 50-Mw  geothermal  power  demonstration 
facility;  and  to  characterize  geopressured  resources  and  nonelectric  applications  ol 
geothermal  energy. 

• I Lision  I’ower.  to  exploit  recent  breakthroughs  and  continue  research  to  determine 
the  seientific  feasibility  of  obtaining  unlimited  fusion  power  for  the  long  term;  to 
continue  work  on  magnetic  confinement  and  construction  alternatives  of  the 
Tokamak  lest  Reactor  at  Princeton.  New  Jersey;  and  to  expand  the  inertial 
confinement  research  progratn. 


2.1  ENERGY  CONSERVATION  RESEARCH  AND  DEVELOPMENT 

In  l•^■  ld78.  energy  conservation  research  and  development  plays  a significantly 
larger  role  than  in  past  years.  I nergy  conservation  not  only  means  reduction  of  energy 
us;ige  but  meludes  more  efficient  eriuipment  and  buildings,  and  for  the  long  term,  the 
development  of  new.  energy -c-fficient  technologies.  In  the  near-term  energy  conservation 
measures  will  help  to  eliminate  the  waste  of  energy  in  systems,  thus  providing  the 
necessary  time  to  expand  the  use  of  existing  fuels  and  to  ilevelop  new  luel  sources  and 
energy-use  patterns. 

The  primary  energy  end-use  sectors  are  transportation,  residential/commercial,  and 
industrial.  1, nergy  conservation  R&I)  technologies  will  help  to  provide  many  effective 
CO  n se r va t i on  a 1 1 e rn  a t i ve s . 

2.1.1  Transportation 

Passenger  vehicles  consumed  ;ilmost  half  of  the  domestic  energy  used  by  the 
transportation  sector  in  ld76  l2b  percent  of  total  domestic  energy).  I'or  this  reason, 
conservation  measures  are  directed  ;it  achieving  a reduction  m petroleum  consumption 
through  smaller,  lighter  cars  and  modifications  to  the  internal  combustion  engine. 

The  turbine  and  Stirling  engine  systems,  based  on  continuous  combustion  processes, 
are  being  developed  to  provide  fuel  economy  and  clean  air.  After  further  development,  it 
is  estimated  that  the  turbine  engine  will  be  50  percent  more  efficient  than  conventional 
engines.  The  development  of  the  Stirling  cycle  is  not  as  advanced  as  the  turbine,  but  after 
the  problems  of  an  automotive  version  have  been  resolved,  fuel  efficiency  could  improve 
by  50  to  bO  percent. 

1 RDA  is  also  involved  in  the  development  of  electric  and  hybrid  automobiles.  Public 
Law  94-41,1.  the  l.lectric  and  Hybrid  Vehicle  Research,  Development,  and  Demonstration 
Act  of  197b.  calls  for  the  demonstration  of  the  potential  ol  these  automobiles  and  the 
implementation  of  a loan  guarantee  progr;un  to  encourage  commercial  production  of 
electric  and  hybrid  vehicles. 
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Other  modes  of  transportation-trucks,  airplanes,  trains,  and  ships-are  also  being  j 

studied  lor  improved  energy  conversion  efficiency  methods.  i 

I 

2.1.2  Residential/Commercial  Buildings  j 

rtie  residential/commercial  sector  consumed  .17  percent  of  total  domestic  energy.  j 

Most  of  this  energy  went  into  heating,  ventilating,  and  air  conditioning  of  buildings.  For  I 

this  reason,  development  ot  gas-fired  heat  pumps  and  other  economic,  energy-efficient  j 

systems  are  being  accelerated.  Retrofit  applications  to  heat  pumps,  as  well  as  insulation  i 

of  buildings,  will  be  used  until  new  systems  are  developed.  ; 

I 

2.1.3  Industry 

Until  recently,  energy  consumed  by  the  industrial  sector  has  been  inexpensive  and 
plentiful;  therefore,  there  has  been  no  incentive  to  develop  ways  to  reduce  the  wasteful 
use  of  energy.  Siticc  the  industrial  sector  is  a large  consumer  of  energy,  conserving  waste 
will  help  to  expand  fuel  efficiency.  I;RI)A  has  divided  its  energy  conservation  RD&D 
program  for  the  industrial  sector  into  two  major  areas  of  action.  One  area  is  directed  at 
the  six  iiulustries  that  consume  70  percent  of  all  industrial  energy  steel,  glass,  chemicals/ 
petroleum,  pulp  and  paper,  cement,  and  Ibod  processing.  The  second  area  includes  all 
other  industries. 

Since  energy  inefficiency  is  so  prevalent  in  industry.  l.RD.A  is  working  toward  the 
development  ol  waste-heat  recoverv’  systems.  One  system  that  converts  waste  heat  from 
diesel-  or  g.is-turbme  systems  into  mechanical  and  electrical  energy  is  the  organic  Rankine 
bottomin'.’  cvcic.  lo  denn)nstrate  the  energy  clficiency  ol'  the  Rankine  cycle,  five  600-kw 
units  will  be  tested  in  selecteil  industrial  pl.ints. 

Studies  .ire  .ilso  being  conducted  in  the  industrial  energy  conservation  RD&D 
program  to  recover  w.istc  he.it  in  uranium  enrichment  and  gaseous  dilfusion  plants. 


2.2  EXPANSION  OF  EXISTING  FUEL  SOURCES 

Fo  meet  energy  demand  until  new  fuel  sources  can  be  developed,  existing  tiicl 
sources  must  be  expandeil.  I't)  do  this,  the  national  energy  plan  calls  for  development  of 
enhanced  oil  and  natural  gas  recovery  techniques,  an  increase  in  the  direct  use  of 
abund.int  coal,  and  an  increased  use  of  light  water  re.ictors.  I'hesc  have  also  been  the 
m.ijor  go.ils  ot  I RD.A's  RD&l)  program. 

I ROA  is  working  with  industry  to  develop  and  test  enhanced  oil  recovery  tech- 
niques to  obtain  petroleum  that  is  still  in  the  grouml  .liter  conventional  removal  is 
completed.  Nineteen  test  projects  are  planned  with  various  imluslrial  jilants  using  five 
recovery  techniques  already  developed.  Tcchnitiues  to  extract  more  natural  gas  than  is 
povsibic  using  conventional  tcchnitiues  arc  also  being  tlcvelopetl.  Along  with  the  con- 
tinued ilevelopmcnt  of  new  tcchnitiues.  IX  cnhanccti  natural  gas  recovery  projects  will  be 
itnntly  luntlctl  by  the  gtnernment  .md  inthistry 
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Coal  is  the  most  ahimdant  energy  resource  in  tlie  United  States  and.  therefore,  is  the 
prime  substitution  resource  for  petroleum  and  natural  gas.  However,  new  technologies 
must  be  dcvelopeil  to  make  the  use  of  coal  attractive  to  industries  and  utilities, 
liconomical  methods  must  be  developed  to  burn  coal  directly  while  controlling  the 
emission  of  pollutants  into  the  environment. 

fhe  R&l)  program  tor  coal  conversion  emphasizes: 

• Beneficiation  Clcatiing  the  coal  before  combustion  to  remove  impurities. 

• Atmospheric  I'luidized-Bed  Combustion  Mixing  the  coal  with  limestone  to 
eliminate  sulfur  pollutants  and  burning  the  coal  in  a lluidized  bed.  This  new 
method  of  coal  combustion  is  et'ficient  and  environmentally  safe.  This  tcchnolog>’ 
is  being  demonstrated  on  a .'0-Mw  steam  boiler  in  Kivesvillc.  West  V'irginia.  Larger 
industrial  applications  are  being  planned. 

• Low-Btu  Coal  ( lasification  Burning  coal  in  limited  amounts  of  air  to  produce  gas 
with  a low  energy  content.  This  method  permits  ilirect  on-site  use  of  the  gaseous 
fuel  as  a clean  burning  fuel  or  chemical  feedstock.  Demonstration  units  to  test 
these  various  applications  are  planned,  l or  the  longer  term,  advanced  techniciues 
to  ilcvelop  high-Btu  gas  aiul  synthetic  crude  oil  from  coal  are  being  developed. 

1 Rl).\'s  R&l)  on  light  water  reactors  with  once-through  fuel  cycles  involves  a search 
for  an  environmentally  acceptable  anil  economical  safeguards  system  to  ensure  peaceful 
uses  of  nuclear  material,  fhese  safeguards  systems  are  designed  to  account  for  uranium, 
and  more  recently  thorium,  materials,  from  locating  and  mining  through  the  nuclear 
power  system  to  radioactive  waste  management. 

2.3  DEVELOPMENT  OF  NEW  FUELS  AND  TECHNOLOGY 

While  the  supply  of  fuel  is  being  increased  through  conservation  and  increased  use  of 
more  abundant  resources.  RD&I)  is  progressing  on  new  technologies  to  use  new  fuels 
shale  oil.  synthetic  fuels  from  waste  and  biomass,  geothermal  heat,  and  solar  energy. 
Some  of  these  energy  systems  are  being  studied  for  use  in  I ‘)8.‘s-n000.  Renewable  or 

“inexhaustible”  resources  solar  electric,  hot  dry  rock  geothermal,  and  fusion  are  being 

studied  for  use  after  2000. 

The  midterm  RD&I)  program  provides  for: 

• Pilot  plants  to  demonstrate  shale  oil  technologies. 

• Tedcral  loan  guarantees  to  make  more  capital  available  to  industry  tir  develop 
geothermal  resources. 

• Demonstration  of  solar  heating  in  residential,  commercial,  industrial,  and  agri- 
cultural situations.  Collectors,  storage  and  heat  exchanger  units,  and  heat  pumps 

and  air  conditioners  are  also  being  developed. 

• l.conomic  conversion  of  waste  and  biomass  into  fuels  without  harmful  environ- 
mental effects. 
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I Ik-  lollowiii}!  energy  teeltnologies  are  being  ilevelopeil  lor  the  long  term. 


2.3.1  Solar-Electric  Power 

Solar-eleetrie  systetns  are  a major  part  of  the  l-^RDA  RD&I^  program  to  develop 
renewable  energy  resoiiree>.  leehnologies  relating  Ir)  photovoltaic  cells,  thermal,  wind, 
aiul  ocean  conversion  are  all  being  inirsiied.  I.RDA  has  been  involved  in  elTorts  to 
increase  the  marketability  ot  photovoltaic  cells  by  reducing  the  peak  watt  cost  to  SO. 50. 
Cost  reductions  are  also  sr)ught  in  the  thermal  electric  conversion  system.  Thermal  test 
I'acilities  of  5-  and  lO-Mw  capacity  are  being  built  in  New  Mexico  and  Calirornia, 
respectively.  .A  lOO-kw  wind  energy  conversion  system  has  been  tested  over  the  last  year; 
the  major  prt)blem  is  to  make  the  system  economically  competitive  with  cotiventional 
systems.  Other  wind  energy  conversion  machines  being  built  or  designeil  are  two  200-kw 
systems  and  a 1.5-Mw  svstem.  Development  ol Ocean  thermal  electric  conversion  systems 
■ire  not  as  advanced  but  programs  tor  testing  the  cotnpotients  ol  heat  exchangers  and 
biolouling  control  technologies  are  beginning. 

2.3.2  Advanced  Reactor  Systems 

The  Lhuted  St.ites  has  reevaluated  and  decreaseil  the  emphasis  on  its  advanced 
nuclear  reactor  RA;1)  program  because  ol  the  danger  ol  prolit'eration.  I he  late  ol  the 
( imeh  River  demonstriition  liquiil  metal  last  breeder  reactor  is  still  uncertain;  the 
11.111101x1  last  ilux  test  re.ictor  will  be  completed  and  operating  by  l‘)X().  While  other 
breeiler  .iiul  converter  re.ictors  will  be  ilevelopeil  lor  improved  peilormance  and  I'uel 
supply,  the  major  emphasis  will  be  nonprolileration  .iiul  sateguards  systems. 

2.3.3  Fusion 

I he  I'usion  technologv  progr.im  uses  abuiul.int.  low-cost  deuterium  and  tritiutn  iDT) 
to  develop  electric  power  reactors  that  ;iri  commerci.illy  leasible.  lo  achieve  this.  TRDA 
h.is  been  studv  ing  two  methods  ol  lusion  to  produce  thermonuclear  energy.  I he  magnetic 
conrineinent  method  coniines  and  heats  .i  1)1  '‘iilasin.i"  until  the  high  velocity  nuclei  fuse 
oil  collision.  All  expenmeiit.il  lokaniak  test  t.icihtv  is  being  constructed  at  I’rineeton. 
New  lersev.  I uitlier  studies  will  be  conducted  on  the  lusion  plasin.i  lechnology  to  obtain 
the  knowledge  neccss.irv  to  predict  lliei iiioiiucle.ir  pl.ism.i  beh.ivior  m coiiriiiemeiit  sv  s- 
lenis  .Iiul  lusion  power  reaclois. 

Inerli.il  conimenient  lechnology  implodes  pellets  ol  1)1  by  using  laser,  eleetron- and 
lon-be.ini  sources.  As  a result,  the  nuclei  luse  and  release  energy.  A denionsir.ilion  laser 
l.icilitv  111  Ihe  l‘).S()s  will  lurlher  explore  inertial  coni inenieni  technology  and  Ihe 
te.isibililv  oT  obi. lining  uiilimiled  liision  power  tor  Ihe  long  term. 
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2.4  SUPPORT  TECHNOLOGIES 


2.4.1  Basic  Energy  Sciences 

riio  dhioctivc  1)1  the  hasie  eiiergy  seionee?.  program  is  to  develop  a seientilie 
tiiulerstamimi;  ol  physical  pheiioiiieiia  l)asic  to  tile  enerjiy  technologies  ol  all  1 KDA 
program>.  Kesearch  in  the  basic  energy  sciences  program  is  coiulucted  in  three  areas 
nuclear  sciences;  material  sciences;  and  molecular,  niathema'ical.  and  geosciences.  The 
work  is  I'ocused  on  seientilie  areas  jiulgerl  to  have  the  greatest  potential  impact  on  energy 
applications,  although  in  such  research  it  is  not  always  possible  to  prejudge  how  or  where 
the  results  will  be  a|ii)|ie(.l.  The  program  is  designed  to  ilevelop  new  esperimental  ami 
theoretical  insights,  new  concepts,  improved  instrumentation  and  other  innovations  m the 
key  areas  for  continued  iirogress  in  energy  research,  development,  ami  demonstration. 
The  I'rogram  include'  ')t•^.|^•ise  e\pcrimental  iletermination  ol  data,  preparation  ol  special- 
i/eil  materials,  and  laboratory  demonstration  of  new  processes  ami  concepts  where  such 
activities  are  most  elTeetively  ciirrieil  out  as  part  ol  a program  ol  limdamental  lesearch. 
Hie  luiorities  are  being  reordered  to  place  more  eni|)hasis  on  research  related  to  iion- 
nuclear  technologies. 

2.4.2  Environmental  and  Safety  Research 

rile  goal  of  the  environmental  and  safety  research  program  is  to  ensure  that  energy 
technologies  are  environmentally  and  socially  acceptable,  because  environmental  ami 
safely  factors  must  be  considered  at  all  levels  of  KD&I).  1 Rl).'\  has  placeil  high  priority 
on  these  factors  ihroughoul  each  energy  technology  program.  I’riority  is  also  given  to  the 
health  and  s;ifely  of  workers  and  the  public  lo  protect  them  from  potentially  harmiul 
effects  of  energy  development  and  use.  1 Rl),\  ivrograms  have  ;ilso  coordinated  enviren- 
menlal  and  safety  activities  and  informed  the  public  and  technical/pohcy  decision-makers 
of  energy-related  environmental  and  safety  progress  and  problems.  1 nvironmental  plan- 
ning, in  accordance  with  the  National  I nviroiiniental  I’olicy  Act  (I’.L.  ^I-HX)),  is  another 
major  part  of  the  energy  technology  program  at  I RDA.  beginning  in  I ‘>77,  environ- 
mental development  plans  have  been  prepared  for  all  major  technology  programs.  The 
plans  organi/e  the  environmental  and  s.ifety  activities  ol  energy  technology  ilevelopnient 
as  well  as  iilentify  enviromiienlal  issues,  solution  |)lans.  ami  environmental  impact. 


2.5  PROGRAM  PLANNING  STUDIES 

I he  Market-Oriented  I'rogram  I’laiining  Stuily  assists  in  budget  and  program  planning 
in  TY  ld7‘)  and  later  by  examining  the  market  ami  determining  which  technologies  will 
best  serve  a particular  area.  when,  and  at  what  cost.  RDi.'tl)  leail  limes  and  goals  can  then 
be  established  based  on  this  rate  ol  market  penetration  by  various  energy  technologies. 

I he  Inexhaustible  I nerjy  Resources  Study  (II  RS)  is  an  ongoing  RDiViD  strategy  for 
renewable  energy  resources  ami  technology.  I he  II  RS  attempts  to  determine  when  the 
need  for  renewable  and  inexhaustible  resources  will  arise  and  what  technologies  should  be 
used  to  meet  the  need. 


3.0  FEDERAL  ENERGY  ADMINISTRATION  (FEA) 


I lA  was  established  on  7 May  l^^74  to  di  eet  and  eondiiet  programs  related  to  the 
prodiietion.  eonservation,  use.  control,  distribution,  and  allocation  of  all  forms  of  energy, 
riiese  functions,  as  of  1 October  1477.  were  transferred  to  DOli.  ITiA’s  statutory 
program  requirements,  as  describeil  in  the  following  summary,  are  continuing  under  the 
new  department. 

Hie  1 nergy  Policy  and  Conservation  Act  (liPCA).  signed  22  December  147.^, 
determines  many  of  IT.A's  program  activities.  The  LPCA  establishes  national  policies  on 
oil  price  and  allocation  controls,  conservation  measures,  supply  initiatives,  and  emergency 
authority,  i.e.,  contingency  planni  ig  for  protection  against  another  embargo.  Specific 
provisions  of  the  act  include: 

• Creation  of  standbv'  authorities  that  enable  the  President  to  use  rationing  and 
mandatory  conservation  plans  to  meet  domestic  needs  and  international  energy 
commitments  if  an  oil  siqiply  interruption  should  occur. 

• Creation  of  a Strategic  Petroleum  Reserve  to  offset  the  impact  of  a supply 
cut-off. 

• Provision  for  loan  guaraniees  to  develop  new  underground  coal  mines. 

• I siablishment  of  ceiling  prices  on  ilomestic  oil  and  incentives  to  stinudate  specific 
types  of  oil  production, 

• Conservation  of  energy  through  voluntary  and  mandatory  programs  applicable  to 
industry,  the  population  of  the  Ihiited  States,  and  the  federal  government. 

• Istablishment  ol  energy -efficiency  standards  for  automobiles  and  energy-efficiency 
targets  for  appliances  aiul  other  consumer  products, 

• 1 xpansion  of  the  coal  conversion  program  to  reduce  the  ilemand  for  natural  gas 
.iiul  petroleum  products. 

Ihe  1 nergy  Conservation  and  Proiluction  Act  (l-.CPA).  signed  14  August  147b. 
exteiuled  the  life  of  I'liA  through  .7  1 December  1477.  aiul  established  within  ITiA  an 
Office  of  b.nergy  Information  and  Analysis.  The  TCI’A  also  provided  for  electric  utility 
rate  design  initiatives,  energy  conservation  staiulards  in  new  buiklings  (provision  applies  to 
lICDl,  and  energy  conservation  assistance  for  existing  buildings  and  imlustrial  plants. 

rile  1 CPA  requires  I'l  A to  develop  and  submit  to  C ongress  proposals  for  the 
improvement  of  electric  utility  rate  design.  The  rate  ilesigns  should  rellect  marginal  lOst 
pricing,  encourage  economical  purchase  of  fuel,  and  encourage  electric  utility  system 
reliability.  1 uiuling  is  provided  for  denionsiration  projects  to  improve  load  management 
and  rate  reform  initiatives  of  electric  utilities.  Craiits  are  available  to  the  states  for  the 


cstahlishment  aiul  Dporation  of  consumer  affairs  offices  tr)  facilitate  the  presentation  t'l' 
consumer  interests  before  utility  regulatory  commissions. 

The  Ailministrator  of  I'l-  A,  uniler  the  IX'l’A.  is  responsible  for  providing  guidelines, 
technical  expertise,  and  financial  grants  to  implement  energy  conservation  programs  in 
existing  residential  and  commercial  buildings.  These  financial  grant  programs  would  be 
administered  and  regulated  by  the  I liA  .Administrator  to  weatherize  low-income  housing 
and  to  assist  states  in  the  development  of  state  energy  conservation  irlans. 

b'l  A's  organization  is  shown  in  l igure  ('-4.  l-xecutive  Direction  and  Administration 
includes  the  Administrator  of  TI\A  anil  the  sujrport  services  reipiired  for  the  execution  of 
the  administrator’s  responsibilities.  These  responsibilities  include  providing  advice  to  the 
President  and  Congress  relating  to  the  establishment  of  a national  energy  policy,  working 
with  the  .Secretary  of  State  on  the  development  of  an  integrated  domestic-  and  foreign- 
energy  policy,  and  implementing  the  resulting  programs. 

The  support  services  include  legal,  financial,  personnel,  grievance,  orginization  man- 
agement, and  procurement  functions.  Maintaining  good  rapport  with  the  public.  Congress, 
and  state  governments  is  also  the  responsibility  of  this  division. 

The  implementation  of  the  TT  A programs  requires  a coordinated  effort  by  six  major 
divisions. 


3.1  ENERGY  INFORMATION  AND  ANALYSIS  (EI&A) 

The  l.l&.A  office  forecasts  short-  and  long-range  energy  siqiply  and  demand.  Eco- 
nomic analyses  of  these  statistical  studies  are  also  provided  by  the  lil&A  office.  Because 
of  the  data  collection,  processing,  and  automatic  data  processing  systems  design  functions 
of  the  National  I'nergy  Information  Center  (NT.IS)  within  this  office,  it  is  the  national 
energy  data  clearinghouse  for  TTA,  state  and  federal  government  agencies,  Congress,  and 
the  public. 


3.2  ENERGY  REGULATORY  PROGRAMS 

This  division  monitors  the  compliance  with  existing  regulations  and  the  regulations 
made  law  by  the  Timergency  Petroleum  Allocation  Act  by  audit  and  entorcement  powers. 
Information  gathered  enables  the  review,  development,  and  updating  of  the  national 
energy  contingency  plans  on  an  ongoing  basis. 


3.3  ENERGY  CONSERVATION  AND  ENVIRONMENT 

1 he  Office  ol  Tnergy  Conservation  and  Environment  has  three  goals: 
• Reduce  the  energy  ilemand  growth  rate  in  the  United  States. 
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Figure  C-4.  ORGANIZATION  OF  FEDERAL  ENERGY  ADMINISTRATION 


• Develop  and  oversee  the  iinplementalion  ol  voluntary  and  mantlatory  energy 
eonservation  programs  that  promote  tlie  elTieient  use  of  energy. 

• laisure  titat  environmental  eoneerns  are  halaneed  w'ith  national  energy  goals. 

3.4  ENERGY  RESOURCE  DEVELOPMENT  (ERD) 

I RD  is  responsible  for  developing  and  implementing  programs  to  increase  produc- 
tion and  utili/ation  of  energy  from  present  domestic  sources  and  for  facilitating  the 
development  of  new  domestic  energy  sources. 

I Rl)  encourages  the  development  of  oil.  natural  gas,  coal,  oil  shale,  nuelear.  solar, 
and  geothermal  etiergy  through  plans,  programs,  and  projects  centered  around  increasing 
ilomestie  production.  I Rl)  is  alsi)  responsible  for  developing  energy  sources  anil  facilities 
and  for  preparing  programs  that  will  mitigate  the  adverse  effects  of  energy  regulations  on 
the  expansion  of  energy  supply.  I RD  analyzes  the  impact  of  present  and  future  energy 
alternatives,  technologies,  ami  resource  rei]uirements. 


3.5  INTERNATIONAL  ENERGY  AFFAIRS  (lEA) 

II  reviews  and  coordinates  all  of  I'l^A's  international  activities.  National  Security 
( ouneil  matters,  international  agreements,  multinational  energy  negotiations,  transporta- 
tion of  energy  from  ahroail,  and  liaison  with  defense  and  nuelear  energy  agencies.  H..\ 
develops  policy  options  for  oil  sharing,  mandatory  eonservation.  emergency  supply,  and 
multinational  energy  programs.  The  development  and  evaluation  of  U.S.  import, export 
foreign  policy  is  .ilso  II  .V's  responsibility. 


3.6  STRATEGIC  PETROLEUM  RESERVE  (SPR) 

lo  lessen  L'.S.  vulnerability  to  the  adverse  effects  of  severe  energy  supply  interrup- 
tions. the  Sl’R  olliee  is  tasked  w'ith  the  storage  ol  substantial  i|uantities  of  petroleum.  To 
accomplish  this  goal,  it  must  acquire  storage  facilities;  determine  where,  how  much,  and 
what  kind  of  petroleum  to  store;  and  establish  policies  and  procedures  for  the  dis- 
tribution and  transportation  of  the  petroleum. 
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4.0  FEDERAL  POWER  COMMISSION  (FPC) 


FPC’s  authority  to  monitor  and  regulate  wholesale  electric  rates,  issue  natural  gas 
certificates  and  rates,  perform  water  resource  appraisal  studies,  conduct  environmental 
impact  studies,  develop  electric  power  and  natural  gas.  and  regulate  natural  gas  pipelines 
was  assumed  hy  DOl.  on  1 October  l^H?,  1)01  's  federal  fmergy  Regulatory  Commission 
is  responsible  for  carrying  out  these  functions. 

before  establishment  of  1)01  . fl’C's  budget  request  for  lY  l‘)78  totaled 
$42.7iS.S,000.  The  I 't’  07X  budget  for  the  seven  program  areas  transferred  from  fPC  to 
1)01.  is: 


Program 

Budget 

Water  Resources  Analysis 

S 1,755,000 

Hydroelectric  Licensing 

4,404,000 

Electric  Utility  Regulation 

2,155,000 

Gas  Certificates  Regulation 

5,346,000 

Gas  Rate  Regulation 

4,848,000 

Industry  Systems  Analysis 

13,283,000 

Compliance  and  Legal  Support 

11,034,000 

Total 

$42,785,000 
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5.0  DEPARTMENT  OF  INTERIOR  (DOI) 


1 stahlishcd  over  I2(>  years  ago.  DOI  has  been  aetively  involved  in  tlie  inanageinent 
ol  federal  lands  and  resourees  direetly  related  to  energy.  (See  I'igure  C-5.)  Many  of  DOI’s 
energy-related  programs  have  been  transferred  to  DOlv.  including: 

• Autlionty  with  respect  to  the  four  power  administrations. 

• Power  marketing  functions  of  the  Bureau  of  Reclamation. 

• Responsibility  for  I'alcon  and  Amistad  Dams. 

• Promulgation  of  regulations  to  achieve  the  most  eciuitable  and  efficient  develop- 
ment of  federal  leases  as  established  under  the  Outer  Continental  Shell  (OCS) 
l ands  .Act.  Mineral  Lands  Leasing  Act  for  Acriuired  Lands.  Oeothermal  Steam  Act 
of  1970.  and  lire  L.nergy  Policy  and  C'onservation  Act. 

• L.stablishment  of  production  rates  for  all  federal  leases. 

• Bureau -of  Mines  authority  over  data  gathering,  coal  preparation  and  analysis,  and 
R&D  relating  to  energy  mineral  e.xtraction  technologies. 

The  1)01  Organization  Act  contains  provisions  for  the  Secretary  of  linergy  to 
consult  the  Secretary  of  Interior  during  the  preparation  of  federal  lease  regulations.  The 
act  also  gives  the  Secretary  of  l-nergy  the  authority  to  disapprove  any  condition  or  term 
of  a federal  lease  that  relates  to  the  Secretary  of  laiergy’s  area  of  responsibility  before  it 
is  granted  by  DOI. 

DOI  retains  full  authority  for  the  preparation  of  environmental  impact  statements 
with  respect  to  federal  leases.  In  the  transfer  of  certain  federal  leasing  functions  to  DOH, 
DOI  also  retains  authority  over  Indian  lands  and  resources. 

1)01  offices  and  bureaus  that  contribute  to  energy  programs  are  described  below. 
The  effect  of  the  establishment  of  DOL  on  these  offices  and  bureaus  is  also  discussed. 


5.1  ASSISTANT  SECRETARY  FOR  ENERGY  AND  MINERALS 

Before  the  establishment  of  DOL,  the  responsibilities  of  the  Assistant  Secretary  for 
Lnergy  and  Minerals  were  carried  out  by  several  offices  and  bureaus,  including  the  U.S. 
(ieological  Survey  (USfJS).  Bureau  of  Mines  (BuM),  Mining  l.nforcement  and  Safety 
Administration,  and  the  Regional  Power  Administrations.  The  Assistant  Secretary  for 
l.nergy  and  Minerals  has  been  responsible  for  key  energy  policies  and  frequently  has 
represented  DOI’s  energy  position  for  interagency  efforts  and  before  C ongress.  It  has  not 
been  determined  what  effect  the  establishment  of  DOLi  will  have  on  this  position.  It  is 
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Figure  C-5.  ORGANIZATION  OF  DEPARTMENT  OF  INTERIOR 


(.ortuin  lluit  il  iIk'  positK)ii  is  within  DOI.  tlio  ivsponsibilities  will  cliaiigc 

signilKanlly . 

5.2  OFFICE  OF  MINERALS  POLICY  DEVELOPMENT 

riiis  ollicc  was  ostahlisheil  on  17  April  l‘)74  to  ovvrsoo  the  tlcvolopnient  of  pttlieies. 
progranis,  ani.1  Icjiislative  initiatives.  It  has  also  been  responsible  lor  minerals  eonservation  ! 

projrrams.  analyses  of  poliey  options,  aiul  eoorilination  of  poliey  ami  mineral  analyses  | 

within  the  tiepartment.  The  offiee.  whieh  remains  in  DOI.  serves  the  assistant  seeretary  ti> 
foreeast,  evaluate,  ami  appraise  mineral  plans  ami  programs. 

I 

5.3  U.S.  GEOLOGICAL  SURVEY  (USGS) 

Sinee  its  establishment  in  187‘),  DSOS's  basic  limetion  has  been  to  classify  all  public 
lamis  and  examine  the  geological  structure,  mineral  resources,  ami  mineral  products. 

I'SOS  has  been  responsible  for  conducting  geological  surveys,  including  geopliysical  and  , 

geochemical  stmlies  to  develop  data  and  knowledge  for  use  in  evaluating  the  nation's  i 

mineral  resources;  regulating  the  mining  operations  of  private  industry;  and  regulating  oil  ) 

and  gas  leases  on  public  lands,  i.e.,  Indian  lands,  the  (K'S,  ami  certain  naval  petroleum  i 

reserves.  I'SfiS's  regulating  functions  are  to  ensure  maximum  utilization  and  prevent  j 

waste  of  mineral  resources,  limit  envir<.>nmental  damage,  and  protect  public  health  and  , 

safety.  | 

i 

1)01  assumed  responsibility,  to  some  extent,  lor  UStiS  energy  data  gathering  1 

functions  for  inclusion  in  the  1 nergy  Information  .Administration,  which  will  serve  as  the  i 

IL-S.  energy  data  bank.  1)01  also  assumed  authority  to  regulate  federal  leasing  of  public 
lands  (except  in  the  case  of  Imlian  lands). 

5.4  BUREAU  OF  MINES  (BuM) 

BuM.  established  in  ld|().  has  been  the  major  federal  agency  for  improving  mineral 
technology  ami  assuring  the  effective  use  of  energy  resources.  BuM  has  encouraged 
private  enterprise  in  the  use  of  new  techmilogies  while  maintaining  informaton  files  to 
ensure  ade(|uate  supplies  of  minerals  .nul  fuels  to  meet  the  present  and  future  reiiuire- 
ments. 

1)01  assumed  some  BuM  functions,  including  energy-related  economic  information 
ami  data  gathering  on  mineral  prmiuction.  consumption,  etc.;  coal  preparation  and 
analysis;  and  development  of  new  technologies  for  increased  production  of  solid  fuel 
minerals. 

BuM  retained  responsibility  for  research  relating  to  mine  health  and  safety  as  well  as 
the  environmental  and  leasing  eonse(|uenees  of  solid  fuel  mining. 
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5.5  MINING  ENFORCEMENT  AND  SAFETY  ADMINISTRATION 


Tlie  Mining  hnforcemcnt  and  Safety  Administration  conducts  programs  to  control 
liealtli  liazards  and  reduce  injuries  in  mineral  extraction  operations,  formulates  standards 
tor  health  and  safety,  and  carries  out  inspections  and  investigations.  This  administration, 
which  remains  in  DOl,  enforces  the  Federal  Metal  and  Nonmetallic  Mine  Safety  Act  and 
portions  ot  the  Federal  Coal  Mine  Health  and  Safety  Act  of  1969. 


5.6  REGIONAL  POWER  ADMINISTRATION 

The  basic  tunctions  of  the  four  major  DOl  regional  power  administrations  are  to 
market  and  distribute  electric  power  and  energy  from  federal  hydroelectric  projects. 
These  projects  are  constructed  and  operated  by  either  the  Army  Corps  of  Engineers  or 
the  Bureau  of  Land  Reclamation,  The  Bonneville  Power  Administration,  Alaska  Power 
■Administration.  Southeastern  Power  Administration,  and  Southwestern  Power  Admin- 
istration were  transferred  to  DOF  as  separate  organizational  entities,  each  to  have  an 
administrator  appointed  by  the  Secretary  of  Fnergy. 


5.7  OTHER  ENERGY-RELATED  DOl  AREAS 

5.7.1  Bureau  of  Land  Management  (BLM) 

Bl.M  was  established  in  1946  to  assume  the  responsibility  for  the  conservation, 
management,  and  ilevelopment  of  4.‘t0  million  acres  of  land  containing  natural  resources. 
Its  primary'  energy-related  lunction.  under  its  Fnergy  and  Minerals  Management  Program, 
has  been  to  administer  mining  and  mineral  leasing  on  .00  million  acres  of  mineral  estate 
and  about  1.1  billion  acres  ot  the  OCS.  DOl.  will  set  the  leasing  policy  for  the  timely 
development  ol  energy  resources,  while  Bl.M  maintains  responsibility  lor  land  and 
resource  values,  environmental  impact  caused  by  development,  and  other  specific  pro- 
visions relating  to  the  itulividual  leases. 

5.7.2  Bureau  of  Reclamation 

The  Bureau  of  Reclamation  has  been  responsible  for  implementing  the  Reclamation 
Act  of  1902.  which  authorizes  the  Secretarv-  of  Interior  to  locate,  crrnstruct,  operate,  and 
maintain  work  lor  the  stortige,  diversion,  and  development  of  waters  for  the  reclamation 
ol  arid  and  semiarid  lands  in  the  western  United  States.  This  program  has  significant 
impact  on  the  development  of  energy  resources  in  western  areas  because  of  its  power  to 
plan  for  the  regulation,  conservation,  and  use  of  water  and  related  resources. 

The  Bureau  of  Reclamation  also  markets  hydroelectricity,  operating  more  than  50 
power  plants.  This  function,  including  the  construction,  operation,  and  maintenance  of 
transmission  lines  and  attendant  facilities,  was  transferred  to  DOFi, 
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5.7.3  Office  of  Water  Research  and  Technology  (OWRT) 


The  objective  of  OWR  I , which  remains  in  1)01,  is  to  aeijiiire  the  understanding  and 
knowledge  needed  to  solve  or  mitigate  higli-priority  water  resources  problems  and  to 
continue  the  development  ot  desalination  proee.sses.  OWRT  re.seareh  activities  include 
finding  solutions  to  energy-related  problems  involving  water,  such  as: 

• Assessing  the  impact  of  coal  mining  and  oil  shale  development  on  local  and 
regional  water  resources. 

• Developing  ship-spoil  reclamation  tor  reuse  and  water  quality  protection. 

• Developing  a methodology  to  minimi/.e  any  adverse  water-related  consequences 
resulting  from  fossil  fuel  development  in  the  western  United  .States  and  .Appalachia. 

• Modeling  water  supply  allocation. 

• Developing  acid  mine  drainage  control. 

• Studying  the  conservation  of  cooling  and  process  water. 

• Developing  water  recycling  and  water  reuse  means. 

• Studying  water  conservation. 

5.7.4  U.S.  Fish  and  Wildlife  Service 

As  part  of  the  Tish  and  Wildlife  Service's  responsibilities  to  protect  living  natural 
resources,  it  contributes  to  the  management  of  the  land  and  water  environments  that 
sustain  wikllife.  These  efforts  include; 

• Biological  monitoring  surveillance  of  pe.sliciiies,  heavy  metals,  and  thermal 
pollution. 

• Tcological  studies. 

• Taivironmental  impact  assessment  riverbasin  studies,  including  hydroelectric  liams. 
nuclear  power  sites,  and  environmental  impact  statement  review. 

• Area  planning  and  preservation  including  river  basins,  wilderness  areas,  and 
special  studies  (such  as  oil  shale  and  geothermal  energy). 

The  service  remains  in  1)01. 


6.0  DEPARTMENT  OF  COMMERCE  (DOC) 


DOC  (.'stahlislied  an  orticc  ol'  l iiergy  I’rograms  (OJTD  in  1^73  to  assist  in  saving  the 
husiness  eonimiinity  money  and  to  Itelp  to  promote  an  energy  conservation  ethic  within 
husiness.  I he  voluntary  industrial  conservation  program  initiated  hy  Ohl’  as  part  of  its 
program  was  transferred  to  1)01  on  1 Octoher  1977.  OliP's  other  plans  and  programs,  as 
described  in  the  following  siimimiry,  are  continuing  in  DOC. 

l our  approaches  have  been  adopted  by  Oi  l’  to  attain  its  objectives  of  energy 
economy  and  conservation  in  business,  fhe  first  is  to  encourage  business  firms  to 
conserve  energy  in  the  operation  of  their  own  buildings  and  manufacturing  processes; 
second  is  to  urge  the  business  community  to  manufacture  and  market  more  energy- 
efficient  products.  Third,  businesses  ;ire  asked  to  encourage  energy  conservatit)n  by  their 
empU'vees.  customers,  and  communities,  l inally,  the  office  is  participating  ilirectly  in 
energy  eonservation  through  an  internal  program  aimed  at  reilucing  consumption. 

While  the  OTP  plays  an  unportant  role  in  DOC  program  planning,  the  National 
Bureau  of  Standards  tNBS)  presents  a more  technical  approach  to  energy  conservation. 
Within  NBS.  OTP  oversees  and  coorilinates  energ\’  conservation  for  buildings,  appliances, 
and  community  services  t utilities). 

The  development  of  computer  techniriues  for  estimating  energy  reiiuirements.  the 
establishment  of  performance  criteria  to  evaluate  systems  provided  for  by  the  Solar 
Heating  and  Cooling  Demonstration  .Act,  and  studies  rehiting  to  MUD  and  LNO  are  all 
important  programs  now  being  pursued  by  .NBS. 

Other  divisions  within  DOC  also  have  energy  program  responsibilities.  The  Maritime 
Administration,  through  its  association  with  industry  representatives,  encourages  the 
reduction  of  petroleum  consumption  through  the  elimination  of  waste,  conservation  of 
energv . ami  utili/ation  of  energy -efficient  procedures. 

The  I'.S.  Merchant  Marine  .Academy  has  started  a project  to  develop  an  improved 
combustion  teclmi(|ue  to  increase  marine  boiler  etticiency  by  at  least  6 percent.  One  ol 
Its  more  unii)ue  programs  is  a joint  el  tort  with  the  Otlice  ot  Science  and  Technology. 
Office  of  Telecommunications,  and  TT.A  to  develop  a telecommunication  plan  to  cut 
ilovvn  business  travel.  The  plan  is  being  tested  using  a decentralized  I'ederal  agency. 

The  planning  of  deep-water  ports,  coastal  zone  refineries,  and  nuclear  power  plants 
are  all  subject  to  the  management  of  the  National  Oceanic  and  Atmospheric  .Admin- 
istration (NO.A.A).  NOA.A  is  responsible  for  coastal  zone  management  and  planning 
involving  OCS  oil  aiul  gas  ileveloi'mient.  incluiling  environment  assessment  ami  on-shore 
impacts. 
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7.0  DEPARTMENT  OF  DEFENSE  (DOD) 


t 

I 

; riic  most  signiricant  effect  of  the  recent  lederal  energy  reorganization  on  DOD  is 

I the  transfer  of  the  Navy's  responsibility  for  petroleum  and  oil  shale  reserves  to  DOI!. 

Other  energy-related  programs  to  reduce  DOD's  dependency  on  the  use  ot  petroleum- 
based  fuels  are  continuing  within  ItOD. 

; 1 iiergy  has  become  an  increasingly  important  consideration  in  the  development  and 

aciiuisition  of  any  new  major  weapon  system.  ,\ccordingly.  DOD.  the  largest  L'.S.  energy 
user,  has  considered  energy  fuels  characterization,  engine  efficiency,  and  fuel  economy  in 
i mobility  and  weapon  systems  ilesign  important  parts  of  !ts  research,  development,  test. 

; and  evaluation  iRDf&l  ) program.  Since  the  oil  embargo  of  ld7.T  DOD  has  directed  that 

I there  he  additional  K&D  effort  to  identify  energy  alternatives  that  are  suitable  supple- 

I ments  or  replacements  lor  its  current.  |U'troleum-based  supply  of  energy. 

I fhe  DOD  energy  planning  and  research  and  development  organizational  structure 

I (described  in  Chapter  (>)  includes  a Defense  1 nergy  Policy  Council,  chaired  by  the 

Assistant  Secretary  of  Defense  (.Manpower.  Reserve  Affairs  and  l ogistics),  which  develops 
broad  energy  policy  guidelines,  and  a Directorate  for  I nergy,  supported  by  a Defense 
Inergy  .Action  (ivoup.  to  coordinate  actions  within  DOD. 

For  convenience,  the  draft  Delensc  I nergy  Initiatives  Plan  (November  Id7(i)  divides 
DOD  energy  matters  into  three  parts: 

• 1 nergy  ( onservation. 

• Petroleum/1  nergy  Logistics. 

• laiergy  Research  and  Development. 

7.1  DOD  ENERGY  CONSERVATION 

Within  DOD,  energy  conservation  is  directed  toward  minimi/mg  energv  consumption 
by  its  more  efficient  usage,  w ithout  reducing  the  necessarv'  level  of  militar,  readiness  or 
its  associated  training. 

An  I nergy  Conservation  Investment  Program  (I  ( IP)  was  estabpshed  bv  DOD  m lA 
lh7(i  to  reduce  energy  consumption  through  self  amortizing  retndit  projects  to  existing 
facilities.  Projects  within  the  l.CIP  include  energy  control  and  numitormg  systems, 
heating  aiul  air  conditioning  mollifications;  insulation  .md  glazi  ig.  lighting  conversions; 
.md  boiler  modifications,  steam  system  modifie;itions.  and  mis.  ellaneous  building  alter- 
ations to  improve  energy  efficiency. 
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A Defense  f'nergy  Information  System  (Dt-IS)  was  establislied  to  facilitate  energy 
management  aiul  energy  conservation  by  providing  data  from  eacli  service  and  OOD  user 
agency  on  the  availability,  consumption,  and  resupply  of  petroleum  products  and  other 
fortns  of  energy  that  proviile  power  aiul/or  heat  to  military  installations,  ships,  and 
aircraft. 

I'light  simulators  (synthetic  llight  training  devices)  are  being  increasingly  used  by  the 
Services  both  to  increase  the  effectiveness  of  training  as  well  as  to  conserve  energy. 
.Simulators  are  also  being  used  to  a lesser  degree  for  other  mobile  eriuiimient  training  for 
both  land  and  sea 

In  lA'  ld74,  the  Defense  Contract  Audit  Agency  initiated  a program  to  assess  the 
energy  utili/.ation  programs  at  more  than  200  major  defense  contractor  locations.  The 
.luilit  reports  indicated  that  most  major  contractors  responded  favorably  to  the  neetl  for 
imp.oved  energy  conservation. 

Coal  has  been  designated  as  the  preferred  fuel  for  fossil-fueled  heating  plants  where 
feasible.  New  boilers  anil  heating  plants  requiring  natural  gas  will  not  be  planned,  and 
[irovision  for  oil  or  solid  fuel  backup  for  natural  gas  plants  is  being  implemented  where 
possible. 

DOD  is  cooperating  with  liRDA  and  I'l  A in  conducting  energy  conservation  demon- 
stration projects,  such  as  the  joint  Navy/l-RDA  fhiidi/ed-bed  boiler  project  at  (ireat 
lakes. 


7.2  DOD  PETROLEUM/ENERGY  LOGISTICS 

DOD  established  an  Integrated  Material  Management  (IMM)  program  for  bulk 
petroleum  in  072.  1 he  establishment  of  the  IMM  generated  a need  within  the  Defense 
Supply  .Agency  tor  a liilly  automated  system  operating  on  a worldwide  basis  tor  the 
management  of  the  wholesale  procurement  and  supply  ol  petroleum  fuels.  A Defense 
I uel  Automated  Man.igement  Systems  (DI'A.MS)  is  also  being  established  to  improve 
inventors  and  linancial  controls.  increaM-  product  use  visibility,  and  improve  methods  ol 
demand  lorecastmg. 

DOD  is  providing  assistance  to  I I A in  establishing  an  Sl’R  .md  is  working  to 
strengthen  the  Sl’R  concept  and  increase  the  ultimate  quantity  of  fuel  being  stored  in  an 
effort  to  better  provide  for  civil  and  military  requirements  in  a wartime  emergenc>' 
situation. 

DOD  IS  also  evaluating  NAIO  proposals  for  standardi/.alion  of  n.iv.il  and  aviation 
fuels.  11  A h.is  been  requested  to  survey  industry  to  determine  the  im|>oit  in  industry 
capability  and  supply  of  other  products  if  llie  .Air  l orce  converts  to  .ll’-S  from  .ll’-4 
.nrcrall  luel.  1 he  N.ivy  is  well  .ilong  in  converting  all  ships  using  naval  ships  fuel  oil  to 
n.iv.il  diesel 
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7.3  ENERGY  RESEARCH  AND  DEVELOPMENT 


1 

i 

1 


riio  nuiltitiklo  of  onergy-n.'levant  R&I)  activities  being  undertaken  by  DOl)  can  be  > 

categorized  as  being  energy-motivated  (those  tluit  are  in  direct  response  to  the  national 
energy  R&l)  program)  or  energy-relateil  (those  that  have  been  initiated  as  part  of  DOD's 
primary  mission  but  also  have  a secondary  benefit  in  either  increasing  energy  supply  or 
reducing  consumption).  I'liese  activities  include: 

t 

ARMY  I 

1 

• linergy-motivated  j 

Multifuel  capability  for  ground  operations.  i 

•Advanced  fuels  and  (lower  systems.  j 

• I nergy -related  J 

Improved  vehicle  energy  conversion  and  transmission.  j 

Mobile  electric  power  systems. 

VI  1} 

• liiergy -motivated 

Multifuel  capability  for  ship  i)pcrations. 

Lsc  of  less  critical  fuels,  syncriule.  and  alternative  fuels. 

Reduction  in  nonpropulsive  energy  consumption. 

Improved  conversion  efficiency. 

• I nergy-relateil 

NU)rc  efficient  shi|i  proindsion. 

AIR  lORCi: 

• I iiergy-motivatcd 

Midtifuel  capability  for  aircraft. 

Alternate  fuels  for  aircraft. 

• I iiergy-related 

More  efficient  aircraft  propulsion. 

Imiiroved  aerodynamic  drag  reduction. 

All  SIRIICRS 

• I nergy-motivateil 

Optimum  utilization  of  technology  and  eiiuipment  for  installations  and 
buililings. 

Advanced  technology  for  installations  and  buildings, 

Basic  to  the  identification  and  evaluation  of  specific  DOl)  energy  R&D  initiatives  is 
a comprehensive  evaluation  of  future  energy  R&I)  reiiuirements.  In  this  regard,  the  Na\y 
has  undertaken  a maior  effort  to  establish  a Navy  energy  plan  that  includes  its  perceiition 
of  the  energy  R&I)  program  that  it  should  be  conducting.  1 his  plan  contains  many  of  the 
elements  that  will  be  reciuired  to  establish  the  energy  R&I)  rei)uirements  for  1)01).  1 he 


Air  1 oicc  is  curiviuly  soiuhatin^  an  ciK-ijiy  inaiutt^ciuciU  stikly  that  may  also  be  iiscl'iil  in 
proparint:  a eomprclicnsiw  l)()l)-witlo  esaluation  ol'  luluiv  energy  K&l)  rei|iiiremenls. 
AiklilionalK  , tlie  Army  has  insiitiiiei.1  a stiuly  ellort  that  loenses  on  a revised  manage- 
ment organization  strneture  across  the  energy  speetrimi. 


8.0  DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT  (HUD) 


lll'D's  responsibilities  lor  developing  and  promulgating  energy  conservation  stan- 
dards for  new  Iniildings  aiul  for  im|ilementing  a national  energy  conservation  ilemon- 
stration  program  were  translerreil  to  l)()l  . HIM)  retaineil  several  energy -related  programs 
involving  utilization  of  solar  heating  and  cooling.  One  such  activity  is  the  first  large-scale 
test  ol  solar  energy  in  housing,  which  is  being  sponsored  by  HIM)  under  the  Solar 
Heating  and  ( oohng  Demonstration  ,\ct  I liis  joint  l)()l -HIJD-DOI)  program  will  investi- 
gate the  practical  witlespre.id  application  of  solar  energy  for  home  heating  aiul  cooling.  It 
was  announced  in  .lanuary  |M7fi  that  SI  million  m grants  for  the  installation  ot  solar 
units  in  14.'  new  and  existing  dwelling  units  in  27  states  will  be  made  available  by  HIM). 


9.0  DEPARTMENT  OF  STATE  (DOS) 


I he  global  scope  ol  the  energy  issue  has  made  !)(/■>  an  important  party  in  develop- 
ment of  international  energy  iiohcy  and  negotiations  relating  to  oil  ami  other  energy 
sources.  1 he  DOI  Organization  \cl  directs  that  the  Secretary  of  I nergy  coordinate 
energy  ismics  of  international  concern  with  the  Secretaries  of  State.  I reasury . and  Defense 

I he  Act  pro\ides  that  the  Secret. iry  ol  Stale  shall  continue  to  exercise  primary  aulluirii\  for 
the  conduct  ol  foreign  policy  relating  to  energy  and  nuclear  nonproliferation. 

Within  DOS,  the  Ollice  ol  1 ueK  and  I nergy  pro\ides  staffing  lor  the  energy -related 
programs  and  serves  .is  the  coordinator  for  .ictivilies  with  the  Department  of  Ireasury. 
DO(  , DOI  . .ind  ine  Office  of  M.magemeni  .md  Miulgel 

.\iH'lher  major  function  of  I he  Office  ol  f uels  .iml  I nergy  is  its  responsibility  foi- 
l's pailicipalion  in  the  International  I nergy  .Agency  III  \l  Since  its  organization  in 
Noveinher  l')74.  II  A has  been  working  to  establish  oil-sharing  agreements  to  meet 
present  neeils  .iiul  to  encourage  cooperation  among  the  members  to  ,iid  conservation 
eflorts  to  revluce  vlepeuvlence  on  imported  energy  . 

I he  Olfice  of  Niicle.ii  I nergy  .iiul  I nergy  lechnology  Allans  .n  DOS  jiroviiles 
assisi.mce  lor  long-ierm  energy  development  looiu-nilion  .imong  nations  piim.irily  nuclear 
energy  s.iiegii.iials  .md  securily.  I his  ollice  alsi>  provides  mpul  fvrr  D.S.  participation  in 

II  .\  .ictiviiies.  1 he  ollice  works  ..losely  with  vither  levler.il  .igenctes  to  monitor  inter- 
n.ilion.il  eneigy  K\D  .iclivilies. 


10.0  DEPARTMENT  OF  TRANSPORTATION  (DOT) 


DOT.  iiiuk’r  tlic  Motor  Vchiclo  InroniKitioii  anti  Cost  Savings  Act.  is  responsihlc  lor 
establishing  fuel  ceonoiny  stantlartls.  I’rovisions  ol  the  1)01  Organi/.alion  Ael  require  that 
the  Seeretary  of  I ransportation  eonsiili  the  Secretary  ol  I nergy  in  tarrying  out  the 
resptrnsibilities  assoeiatetl  with  the  luel  eeont)niy  stantlartls. 

The  Coast  (luartl.  which  is  within  the  juristlitlit)n  of  DOI  tluring  peacetime,  has  an 
t)lTice  til  researeh  anti  tlevekipment  which  is  chtirgetl  with  the  atlininisiratitin  til'  programs 
to  meet  the  Coast  (iuartrs  neetls  lor  new  tir  impitnetl  sysleins.  et|uipment.  methotls.  anti 
prticetliires.  I hese  eirorts  inchitle  research  ami  tlevekipment  til  energy  lechntikigies. 

The  basic  strategy  lor  Ihe  Ctiast  (iiiartl's  energy  R<AI)  program  has  twti  objectives: 

• Ctinservalion  through  the  application  til  alternate  strategies  anil  alternate 
engineering. 

• Substitution  ol  presenllv  usetl  conventional  energv  sources  liy  a more  practic.il 
.ipplication  ol  a convenlional  source  ami  b\'  nonconvenlional  such  as  solar,  wiiul. 
aiitl  tt  ate  energy . 

( tirrent  R&l)  inclutles  ctinservalion  projecls  Inr  the  cutler  licet,  a solar  healing  .mtl 
cooling  tlemonstration  program  for  shore  lacilities.  ami  a program  to  tievelop  stikir-. 
winil-.  ami  w ave-operateti  power  packages  tor  aitls  to  ntivigation. 


11.0  ENVIRONMENTAL  PROTECTION  AGENCY  (EPA) 


Ihe  energy-rekitetl  role  ol  1 I’.A  is  to  prolect  Ihe  public  health  anti  welfare  from 
ativerse  environmental  eflecls  of  programs  tiesigneil  to  meet  the  nation's  energy  neetls. 
Uecause  of  the  potentnilly  ha/aitlous  health  ;mtl  ecokigical  effects  assoeiatetl  with  tradi- 
tional. ;is  well  .IS  new.  technologies  for  fuel  processing,  eonversion.  anti  utili/ation.  1 PA 
has  programs  underway  tti  tievelop  Ihe  metlic;il  ami  technical  tiala  base  to  assess  these 
problems.  Rdil)  efltnts  towartl  this  end  are  mandated  by  the  Clean  Air  Act.  the  I'ederal 
Water  Pollulitin  Control  Act.  anil  Ihe  Resources  Recovery  Act.  Table  C-.1  shows  the  liPA 
energy -relaletl  biulgel  for  T't'  l‘)7S.  The  large  increase  in  health  ami  eeological  effects 
ret  lefts  I P.A's  clKinging  progrtiin  emphasis. 

I P.A's  p.irt  in  the  energy  program  is  organi/eil  inlo  four  .ireas: 

• Conversion  Cliliration.  anti  Teclinology  Assessment,  which  emphasi/'cs  Ihe 
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iilfiuirication.  duiracterization,  assessment,  and  development  of  technology  to 
control  pollutants  associated  with  utility  and  industrial  combustion  sources. 

• I nergy  [Extraction  and  Processing  Technology,  with  objectives  to  increase  rapidly 
the  extraction  and  processing  of  domestic  energy  resources  and  to  allow  these 
energy  sources  to  be  used  effectively  in  an  environmentally  compatible  manner. 

• I nergy  Health  and  Hcological  [Effects,  designed  to  identify  all  adverse  environ- 
mental effects,  which  would  lead  to  regulatory  and  control  technology  require- 
ments associated  with  energy  extraction,  conversion,  and  use. 

• fechnical  Support,  including  developing  cooperative  regionally  oriented  R&l) 
projects  and  baseline  conditions  monitoring  the  development  of  scienufic  data  for 
regulatory  functions  are  part  of  the  support. 

Problems  of  immediate  concern  to  [EPA  are: 

• 1 lie  conversion  ot  oil-  and  gas-fired  boilers  to  coal  burning  boilers  that  will  burn 
high-sullur  coal,  resulting  in  additional  emission  of  particulates,  sulfur  compounds, 
and  other  combustion  residues  to  the  environment. 

• I he  increased  use  ot  coal  atui  oil  shale,  which  will  accelerate  area  mining  for  coal 
and  oil  shale  in  semiarid  western  areas,  raising  serious  questions  about  the 
restoration  ot  mined  lands  and  the  impact  on  ground  and  surface  water  resources. 

These  and  other  problems  have  short-,  intermediate-,  and  long-term  implications. 
1 P.A's  approach  is  to  initially  apply  its  regulatory  requirements  to  reduce  the  short-term 
impact,  then  tollow  with  research  directeil  toward  problem  identification  and  assessment 
in  the  intermediate  term,  and  address  the  long-term  problem  through  the  strategy  of 
prevention. 


Table  C-3.  EPA  ENERGY-RELATED  FUNDING,  FY  1978 
(Thousands  of  dollars) 


Appropriation 

Actual 

1976 

Budget 

Estimate 

1977 

Current 

Estimate 

1977 

Estimate 

1978 

1977-78 

Change 

Extraction  and  processing  technology 

20,890 

24,227 

25,400 

24,350 

•1,050 

Conservation,  utilization  and 
technology  assessment 

27,075 

36,000 

32,700 

30,550 

2,150 

Health  and  ecological  effects 

34,179 

33,700 

35,200 

39,200 

4,000 

Technical  support 

892 

2,500 

3,062 

2,237 

■735 

Total 

83,036 

96,427 

96,362 

96,427 
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12.0  NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION  (NASA) 


NASA  energy  research  cuul  teclinology  elTorts  have  been  primarily  to  iJentily 
j aeronautics  and  space  program  teclinology  tliat  can  be  applied  to  solving  energy  prob- 

I leins.  Another  aspect  of  NASA’s  energy  program  is  cooperative  effort  with  other  agencies 

’ to  speed  the  development  of  such  technologies  as  wind  power.  NASA's  Office  ot  t.nergy 

I Programs  is  responsible  for  both  the  dissemination  of  information  and  the  coordination 

I of  programs  relating  to  energy  technologies.  NASA  has  ret)ucsted  no  direct  lunding  tor 

’ energy  R&l)  in  I A’  l‘^)78.  Its  energy  e.xpertise  will  be  available  to  l-RDA  and  any  agency 

j on  a reimbursable  basis. 

' Negotiations  have  been  underway  between  NASA  and  L.RDA  tor  lunds  to  support 

; the  initial  study  and  definition  efforts  to  determine  the  technical  and  economic  practica- 

bility of  the  Satellite  Solar  Idectric  Power  Generation  System.  NASA  reimbursable 
1 agreements  with  1 RDA  have  included  support  of  residential  and  eommercial  solar  heating 

! and  cooling,  wind  energy,  solar  phOtovoltaics.  and  geothermal  energy  programs. 

I 

I 

! 13.0  NATIONAL  SCIENCE  FOUNDATION  (NSF) 


NSl  was  established  as  the  nation’s  center  to  promote  and  strengthen  basic  scientific 
research  and  manpower,  particularly  through  science  and  education  programs.  NSl  has 
emphasi/ed  programs  that  have  the  potential  to  strengthen  and  significantly  contribute  to 
science  and  society.  I'or  I'V  U)78.  NSl ’s  budget  request  was  S885  million,  an  increase  ol 
S87  million.  1 1 percent,  over  lA'  1^77. 

Studies  relating  directly  to  energy  are  covered  by  the  Research  Applied  to  National 
Needs  (RANN)  program.  1 he  RANN  program  has  requested  a budget  for  1 A'  I ‘>78  of 
S78  million  to  support  problem-focused  research  ii.  live  major  areas:  resources,  SI  1.5 
million;  environment.  S.14.5  million:  productivity.  S23  million;  intergovernmental  science 
and  R&D  incentives.  S7  million;  and  exploratory  research  and  technology  assessment.  S2 
million.  In  FY  1478.  the  RANN  program  will  support  research  on  renewable  resources,  in 
particular  biomass  conversion,  nuuiagenient  of  resource  systems  and  nonrenewable 
resources. 

Since  research  and  development  for  energy  resources  and  energy  environmental 
effects  is  being  done  by  agencies  established  for  that  specific  purpose,  the  RANN 
program  is  emphasi/.ing  other  programs  of  national  concern  related  to  the  environment, 
technology  and  economic  productivity. 
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14.0  OTHER  ENERGY-CONCERNED  AGENCIES 


14.1  COUNCIL  ON  ENVIRONMENTAL  QUALITY  (CEO) 

( I Q was  est;ihlislK\l  In  the  National  linviroiimetital  Quality  .Act  of  I0()‘).  It  consists 
of  three  inemhers  appointed  hy  the  President,  responsible  for  fornuilating  and 
recommending  national  policies  to  improve  the  tiuality  of  the  environment. 

(T  Q inckules  an  Energy  Program  Staff,  which  has  been  assigned  to  assess  various 
aspects  of  energy  (piestions  as  they  impact  upon  environmental  considerations.  CI:Q  has 
arrangeil  with  various  leileral  agencies,  including  N'SI'.  and  acailemic  organizations  to 
carry  out  a number  of  specific  studies: 

• I nvironmental  impact  assessment  of  oil  and  gas  operations  on  the  Atlantic  and 
Alaska  (K'S. 

• Study  ol  r)itshore  nuclear  power  plants  and  resulting  environmental  hazards. 

• Studv  of  siting  .uul  safety  ot'  liquid  natural  gas  facilities. 

• A general  report  on  the  environmental  impact  of  end  uses  of  various  types  of 

eiii.  ig\ . 

• I iTects  ol  mtertuel  competititin  on  environmental  concerns. 

• I nvironmental  impacts  of  developing  ileepwater  ports. 


14.2  ENERGY  RESOURCES  COUNCIL 

I he  1 nergv  Resources  ( ouncil  was  established  by  the  Energy  Organization  Act  ol 
l‘)-4.  It  is  an  interim  interagency  coordinating  organization  composed  of: 

Secretary  ot  Interior.  Chairman 
Administrator  ol  I I A 
Administrator  ol  1 RDA 
Sec  ret  a r>  of  Sl.ite 

Director  ot  Office  ol  Management  and  Budget 

■Assistant  to  the  President  tor  Economic  Affairs 

Secret.irv  of  the  I reasurv 

Secrel.iry  ol  Delense 

Attorney  (ieneral 

Secretary  of  ( ommerce 

Secretary  ol  I ransportation 

( hairman  of  NR( 

Administrator  of  1 P.A 
( hairman  of  ('[  (,) 
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Director  ol  NSl' 

1 xeciilive  Director  of  the  Dontestic  Council 
Aclniinistratoi  of  (ieneral  Services  Administration 
Special  Assistant  to  the  President  lor  Consumer  AlTairs. 

The  council  will  terminate  when  a permanent  department  responsible  for  energy  and 
natural  resources  is  established  or  two  years  alter  the  council  becomes  effective, 
whichever  trccurs  first. 

14.3  OFFICE  OF  TECHNOLOGY  ASSESSMENT  (OTA) 

OTA  is  responsible  for  providing  Congress  with  early  indications  of  the  probable 
beneficial  and  adverse  impacts  of  technology  applications,  including  identification  and 
analysis  of  alternative  implementation  methods.  OT.A  also  identifies  areas  in  which 
additional  research  or  data  collection  is  required  to  assess  a technology  program,  and 
maintains  coordination  with  the  Congressional  Research  Service,  the  General  Accounting 
Office,  and  NSi  in  rirder  to  coordinate  research  efforts. 


14.4  NUCLEAR  REGULATORY  COMMISSION  (NRC) 

NRC  was  established  by  the  1 nergy  Reorgani/.ation  Act  ol  ld74.  I he  regulatory  and 
licensing  authority  of  the  former  Atomic  I nergy  Commission  were  transferred  to  the 
NRC.  including  the  functions  of  the  Atomic  Safety  and  Licensing  Board  Panel,  the 
Atomic  Safety  and  licensing  .Appeal  Panel,  and  the  Advisory  Committee  on  Reactor 
Safeguards.  NRC  is  tlie  federal  agency  responsible  for  nuclear  regulatory  re.search. 
safeguards,  and  enforcement. 


14.5  TENNESSEE  VALLEY  AUTHORITY  (TV A) 

rVA  programs  include  such  energy-related  activities  as: 

• Regional  water  resources  development,  including  river  and  Hood  control  projects, 
water  quality  management,  development  of  navigation,  and  concurrent 
environmental  planning,  which  includes  recreation,  fisheries,  and  waterfowl 
resources  development  (funding  of  S48.b  million  for  I'Y  078). 

• General  resource  development,  including  R&D  in  forestry,  fish  and  game,  water- 
shed protection,  and  land  reclamation  after  surface  mining  (funding  of  SI6.8 
million  for  I A'  078). 

• Power  development  programs  to  supply  an  area  of  80.000  square  miles,  including 
planning,  contruction,  and  maintenance  of  nuclear  power  plants  and  a pumped 
storage  hydroelectric  project. 
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